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Surface Soils 

Background vs. IHSS 203 

(0 to 2 inches) 
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Surface Soils 

Background vs. IHSS 203 

(0 to 10 inches) 
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Surface Soils 

Background vs. IHSS 114 

(0 to 2 inches) 
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Surface Soils 

Background vs East Landf111 Pond 

(0 to 2 inches) 
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Surface Soils 

Background vs. East Landfill Pond 

(0 to 10 inches) 
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0 NOTICE: 

DISKS 

This document contains two computer disks 
which take the place of. 

Appendix M Results of Statistical 

Appendix N Analytical Data 
Analyses 

These disks can be found in the onginal AR file 
il) at the Interlocken facility. 
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I 

e The Adrmnstrative Record Staff 

- 



i - 

L 

I 



- 3  
I 

* . I  

i' 

i 

c 



Appendix M 

Results of Statistical Analyses 



Hot Measurement Test 



OU 7 Revzsed Work Plan Appendix M I 

HOT MEASUREMENT TEST 

The hot measurement test compares site concentraUons agmst background upper tolerance 
mterval of the 99th percentile at the 99-percent confidence level mm) concentn&ons for 
total and Qssolved analytes. Test results for all media are included on the Appendix M disk. 
The files are s&extractmg, compressed, text files To "decompress" the data, copy the files to a 
hard drive and type the file name followed by a Return. The names and contents of the files are. 

BH-HOT.- Subsurface Geologic Materials 

BH-HOT.TXT 

GWHOTLH.EXE Groundwater - Lower hydrostratigraphic unit 

GWHOTLHD TXT Dissolved analytes 

GWHOTLHT TXT Total Analytes 

GWH0TUH.EXE Groundwater - Upper hydrostratqpaphic unit 

GWHOTUHD TXT Dissolved analytes 

GWHOTUHT.TXT 

SEEP-H0T.EXE 

SEEP-HOT.TXT 

SS-HOT EXE 

SSl14HOT TXT 

SS203HOT TXT 

SSELPHOT.TXT 

SW-HOT.- 

SW98HOT.TXT 

SW99HOT.TXT 

SW1OOHOT.T" 

Total analytes 

Seep Water 

SW097 

surface SOllS 

IHSS 114 

MSS 203 

East Landfill Pond area 

surface water 

SW098 

swo99 

SW100' 

tp251001O\rppIusc QC 9 m  



Summary Statistics 



OU 7 Revued Work Plan Appendzx M 

- - ' Subsurface Geologic Matenals Each indnrldual hazardous substance sib (IHSS) or 
area and aeolwc una combinabon 

SUMMARY STATISTICS 

Summary statist~cs were calculated for groundwater, pond-sedunent, su- geologx mBteTIEIIs, 
surfke-sod, and mfhce-water data AU meda were grouped by dmolved aualyte aud total 
d y k  Addxhonal groupxng, or aggregahon, of data vaned by medlum 

Data Aggregahon 

I HydrostrabgraphK: una 
Pond Sedimts I All kcatKNls combrned I 
surface soils 
Surface Water I lndivldual locatnns 

1 Each IHSS or area and sample interval combinabon 

Summary statst~cs wmpnsed of frequency of detects, maxunum, mmmum and mean 
wncenmon, standard demon,  and the upper tolerance 111terval of the 99th perccntde at the 99- 
percent confidence level mm) All results idmtdied as nodetects were assigned a new result e value q~al to one m t h e  reported -on lumt tint w8s us~d 111 all calcaons ~cncral 
mfo-on about each analyte IS also 111clUded m the output files 

Fde Format 

The results of the summary stahst~cs calculat~ons are reported m elcctromc format. The followmg 
selfextmctmg text files are on the d~slcette labeled Append~x M 

Groundwater GW-SUMST EXE (wntams GW-WELL TEXT and 
GW-HSU TEXT) 

Pond Sedunents SD-SUMST EXE 

su- Geologlc Matenals BH-SUMST EXE 

surface sods SS-SUMST EXE 

surfacewater SW-SUMSTEXE 

The number and names of the first few columns vary dependtns on the aggremon cntcna. The 
majonty of the columus are ~dcnt~cal for aIl files "NC" 1s used to iden* calcuhons that were 

I) not M o r n 4  for a gwen analyte 



OU 7 Revised Work Plan Appendix M 

m G J  1970 
3, p 115-125 

tpw1001o\lppm doc 3 9 m  



Statistics Used to Generate Isoconcentration Maps 



Appendix M 
Statistics Used to Generate Isoconcentration Maps 

8206289- 
8206489 
8206589 
8206889 
8207089 

I Upper Hydrostratogaphic Unit i 

0 477 3/16 
0181 2/16 
1092 3/16 
262 1/16 

0351 1/16 

4287 2831 
5887 0083 
6087 0077 
61 87 0 167 
6287 0141 
6387 0 888 

Avera e Dissolved Umnium-238 
1842 2/16 
0096 12/16 

4087 
4/16 
13/16 
12/16 
8/16 
10116 
9/16 

Page 1 
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Appendix M 
Statistics Used to Generate koconcentration Maps 

70493 
70693 
7087 

71193 
71493 
71693 

Hydrostratographic Unit I 

0 0031 3/16 
0013 2/16 
0004 2/16 
0005 1/16 
0005 1/16 
0006 1/16 

I I 
Average N03lN02 

786 I 86 6671 3/16 

WP-M )(LS UPPER Page 3 



1 

! 
I 

711931 
71493 

820618% 
I 2072731 lm6 I 

72393 1 00251 2/16 

8207089 I OOOsl  1/16 
7287) -0005/ 1Hb 



Appendix M 
Statistics Used to Generate lsoconcmtration Maps 

~- 

4287 
5887 

I Upper HydmtmtognphicUnit -1 

.- _ _  

3683) 1/16 
0 11 1/16 

Average Total Uranium-238 
1086 I 0061 1/16 
4087 I 13231 1/16 

6787 I 0 14 
6887 I 054 

1/16 
1/16 

7287 0 7  
81 06089 0568 

71193 
71493 

1/16 
2/16 

I 71871 051 1/16 1 

8206289 
8206489 

- 

75191 3/16 
25351 2/16 

1086 
4087 
4287 

I 

Average TDS 
7861 1583333 333 1 311 6 

138090 909 1 1/16 
1120000 5/16 

327333 333 6/16 
5887 
6087 
6187 

_ _  

161285 714 14/16 
243428 571 14/16 
155666667 12/16 

6287 
6387 
6487 

I ~ _ _  I 

6587 I 2266666671 12/16 
6687 I 446307 692 I 13/16 

167272 727 1 1 / I  6 
528000 10/16 

324785 714 14/16 

6787 178551 429 
6887 203000 

70093 170000 
70193 
70393 

7/16 
14/16 
3/16 

APP-M XLS UPPER 
I 

Page 5 





Appendix M 
Statistics Used to Generate lsoconcentration Map 

72293 I 0196 
72393 I 0058 
7287 I 0041 

i Upper Hydmstratographic Unit I 

2/16 
3/16 
11/16 

71693 0 1151 1/16 

71 893 
72093 

1 _ _  
8106089 0 098 5/16 
82061 89 0 5  10116 

8206889 
8207089 

0 92 1/16 
0 065 9/16 

8206689 0 566 6/16 
8206789 0 186 9/16 

8206489 
6206589 
8206789 

036 1/16 
0 593 2/16 
087 1/16 

I 1 I Averaae Total Radium-226 1 - 
6887 I 1321 1/16 

8206 189 I 0461 1/16 

Average Detected BTEX Compound8 
5887 I 991 1/16 
6387 1 14)  10116 
6487 I 166141 7/16 

711931 

7287 56 2/16 
8106089 297 4/16 

8206789 0 11 1/16 
8206889 681 1/16 

APP-M XLS UPPER 
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Appendix M 
Statistics Used to Generate koconcentmtion Maps 

I Upper Hydrostmtogmphk Unit I 

70693 
7087 

71693 

416333 3/16 
254 5/16 
20 1/16 

7187 

72293 
72393 

B 1 06089 

-~ 

17) 2/16 

82061 89 
8206289 

425 8/16 
625 4/16 

B206389 
8206489 
8206589 
8206789 
8206889 

I I 

Average Detected Total VOCs 
786 I 11 1/16 

1086 I 41 2/16 

277857 7/16 
31 75 14/16 

1 5  2/16 
3 1/16 
6 2/16 

8206989 
8207089 

I 

5 3331 3/16 
71 3/16 

4087 1 5  
4287 1 
5887 1266 

- 
53643 14/16 

6787 i 15033 3/16 
6887 I 14067 6/16 

2/16 
1/16 
10/16 - -  

I 
6087 16333 3/16 
6187 18 1/16 
6287 3 5  2/16 

I -I 

6387 21 091 11/16 
6487 41 536 14/16 
65871 51 11/16 

71693 ) 501 1/16 
71871 141 3/16 

k 
70393 71 556 3/16 
70493 3 1/16 
70693 416333 3/16 

1 

72093 

~~ ~ 

7087 
71 193 

APP-M XLS UPPER 

~ .~ 

4 571 7/16 
6 1/16 

Page 9 
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Results of Inferential Statistical Tests 



1 

Results of Inferentml Statmcal Tests 
M S S  203 Surface Sods (0 to 2 mches) vs Sitewide Background Surface Sods 

(Totals) 
P-Values 

NA = Statistical Test Not Applicable 

OU7/2030_2 



n 

l -  
I Radium-224 

silicon 

silva E X 

2 - -* - 
h 

- a,%- 

- 
, 

NA = StatW/al Test Not Appkabk 



Results of Inferenha1 Statrstd Tests 
M S S  203 Surface Sods (0 to 10 mches) vs Sitmde Background Surface Soils 

(Totals) 
P-Values 

NA = Stat~sbcal Test Not Applicable 

OU7/2030-10 



NA=SEaastl TcstNotAppbbk 

OU7/2030-10 t 
- 2  t . _. 

c 



Results of Inferentral Statutical Tests 
M S S  114 Surface Soils (0 to 2 mches) vs Sitewide Background Surface Soils 

(Totals) 
P-Values 

NA = Statlstlcal Test Not Applicable 

A a- 





Results of lnferentml Statrstical Tests 

(Totals) 
P-Values 

e East Landfa Pond Surface Soils (0 to 2 mcbes) vs SItewide Background Surface Sods 

Mncury 0 35590 1 NA NA 

Molybdenum 0 97979 1 NA NA 

Nickel 0 96089 0 86842 0 99327 0 93009 

NitratdNitnte 0 35197 0 07665 1 0 10803 NA 

NA = Statutxal Test Not Applicable 



h a t  I 
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Results of Inferenbal S t r r t u t d  Tests 
East Landfd Pond Surface Sods (0 to 10 mches) 

vs Sitewde Background Surface Sods 
(Totais) 

P-Values 

Bmum 

Beryliium 

Cadmlum 

0 70633 0 59509 0 36700 0 50641 

0 99988 1 NA NA 

IOOOOO 1 NA NA 

Manganese 

Mercury 

Molybdenum 

Nickel 

~ ~ ~ ~ ~ 9 , 2 4 0  

NA = S m a c a l  Test Not Applicable 

IOOOOO 1 1OOOOO 0 98978 

0.273 10 1 NA NA 

0 71308 1 NA NA 

0 50795 0 45670 0 814% 0 46554 

0 73834 0 30548 0 53377 NA 

1 ooooo 0 74444 1 ooooo 0 99966 

OU7/clp 1-1 0 

L 
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Results of Inferentd Stahstwal Tests 
Upgradrent Subsurface Geolopc Mate& (70493 and 70593) 

vs Sitewide Background Subsurfrrce Geologic Matenals 
Rocky Flats Alluvium 

(Totals) 
P-Values 

I 

NA = Stat~strcal Test Not Applicable 

OU7/45BKRFT 
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Results of Inferentd Statmtical Tests 
Upgradient Subsurface Geolog~c Matenals (70493 and 70593) 

vs Sitewide Background Subsurface Geolog~c Matenals 
Weathered Bedrock 

(Totals) 
P-Values 

Manganese 0 99647 1 0 94706 0 99635 

0 24587 1 NA NA 

Molybdenum 0 99952 1 NA NA 

Nickel 0 91 130 1 0 66471 NA 

~*trat/Nitnte 0 99826 1 NA NA 

NA = Statisbcal Test Not Applicable 

OU7/45BK WCT 
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Results of Inferentral Statrstwal Tests 
Downgradrent Subsurface Geologrc Matenab (70993) 

vs Sitewide Background Subsurface Geolog~c Matenab 
Colluvium 

(Totals) 
P-Values 

NA = Stat~st~cal Test Not Applicable 

OU7/9BKCLT OUT 
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Results of Inferenha1 Statuhcal Tests 
Downgradient Subsurface Geololpc Matemls (71093) 

vs Sitewide Background Subsurface Geolog~c Matenals 
Colluvmm 

(Totals) 
P-Values 

BiUlUUl 

Beryllium 

Cadmlum 

0 043673 0 125 0 025306 NA X 

0 99792 1 1 NA 

0 68165 1 NA NA 

I CalClUm I 056787 I 1 1  

Gross Beta 

Iron 

0 98453 1 1 099811 

0.21247 1 0 64822 0 19552 

0.2940 1 1 1 0 17432 

0 5  0 10345 NA NA 

NA = Stat~st~cal Test Not Applicable 

OU7/10BKCLT OUT 



I 

I 

NA = Stahsh 

OU'IIIOBKCL 4 OUT 

Test Not Applkdde 

f -- 



Results of Inferenha1 Stahshcal Tests 
Downgradient Subsurface Geologrc Matenals (70993) 

vs Sitewide Background Subsurface Geolopc Matenals 
Weathered Bedrock 

(Totals) 
P-Values 

Alurmnum 

henC1Um-24 1 

Antlmony 

GChQ SliPPrlP Q-* T-tat ~Pcoc 
(4- 

0 9983 1 1 1 099992 

099998 1 NA NA 

NA 1 NA NA 
I I 

ArSenlC I 039475 I 1 1  081538 I 076433 I I 
~ ~~~~~ ~~~~ ~~ ~~ ~~~~ 

BmUm 0 32037 0 14286 0 34066 

Beryllium 0 99865 1 1 

Cadmlum NA 0 4  NA 

CalClum 0 0046225 0 043956 0 043956 

0 99999 1 NA 

Ceslum NA 1 NA 

Chrornlum 0 99865 1 1 

0 10729 

1OOOOO 

NA 

0 0087938 X 

NA 

NA 

099999 

Nickel I 089786 I 0043956 I 0043956 I 0364491 X I 

Magnesium 

Manganese 

Mermry 

Molybdenum 

NA = Statstical Test Not Appltcable 

0.23 168 1 0 81538 0 34029 

0 87146 0 043956 0 043956 0 32043 

0 18555 1 NA NA 

0 99872 1 NA NA 

OU719BKWCT OUT 





Results of Inferential StatuhcaI Tests 
Downgradient Subsurface Geologrc Matenals (71093) 

vs Sitmde Background Subsurface Geologrc Matenals 
Weathered Bedrock 

(Totals) 
P-Values 

Alurmnum 

AmenC~m-24 1 

Antmony 

ArSenlC 

(*-m 
099904 1 1 099992 

099999 1 NA NA 

NA 1 NA NA 

0 74194 1 0 81538 0 76433 

0 99590 I NA NA 

utonium-239,240 0 5  1 1 NA 

b.lyte Gchrn SIlpp8ge Qwntrk t T-fert I 

OU7/10BKWCT OUT 

pcoc 

NA = StaQst~caI Test Not Applicable 

Magnesium 0 31868 1 0 81538 0 34029 

Manganese 0 17289 0 043956 0 043956 0.32043 X 

. Mer;cury 0 11863 1 NA NA 

Molybdenum 0 99923 1 NA NA 
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Results of Inferenhi Stahsfid Tests 
East Landfill Pond Sediments vs Background Stream Sediments 

P-Values 
f l o w  

C e b n  Slippage Quantile T-tUt Pcoc 
wm 

Alummum 

Amen~l~m-24 1 

AntrmOny 

AEWIllC 

0 019068 1 0 038574 NA X 

0 37645 1 1 NA 

0 69412 I NA NA 

0 014503 1 OO99006 0 015382 X 

Nitrate t l i  11 

BmUIIl 

Beryllium 

Cadlnlum 

~~~ ~ - 

NitratelNrtnte 0 98068 1 NA NA 

utonium-239,240 0 22794 1 0 51226 NA 

0 0032537 1 0 00712% NA X 

0 oooO52600 1 NA NA X 

0 69472 1 NA NA 

NA = Statistical Test Not Applicable 

OU7/sdbkgh 



t 

NA = Strtutl 1 Test Not Apphabk 

OU7/dbk# I I 

P 

r 



Results of Inferentd Statubcal Tests 
Leachate Seep Water (SWO97) vs Sitmde Background Seep Water 

(DISSOlVed) 
P-Values 

Magnesium 

Manganese 

5 548E-11 1 NA NA X 

0 -1 1412 1 NA 0000000011979 X 

~ 

Molybdenum 

Nickel 

Pluton1um-239,240 

NA = SEatlsucal Test Not Applicable 

~ 

0 63410 1 NA NA 

0 20772 1 NA NA 

05 1 1 NA 

0 000oooO02 1863 1 NA NA X 



-4211 

SdVa 

I-=- Urrarrrm-232 

I Vauadlm 

I Zlnc 

NA = Spastla 

ou7/- 

rw ~ o t  A- 
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3 



' e  Results of Inferentrnl Statrstrcal Tests 
Leachate Seep Water (SW097) vs. Sitewide Background Seep Water 

Pot*) 
P-Values 

qercury 0 64633 1 NA NA 

Molybdenum 0 45768 1 NA NA 

Uickel 0 88880 1 NA "A 

os 1 NA NA 

NA = StaMtlcal Test Not Applicable 

OU7/seeptot 



I 

NA = Stahshfai Test Not Applsabk 



Results of Inferent~al Statutwal Tests 
East Landffl Pond Water (SW098) vs Sitewide Background Surface Water 

P-Valaes 
@rssolved) 

Plutonium-239,240 

OtaSSlum 

0 5  I I NA 

0 1 NA NA X 

OU7B W098DIS 

NA = Stamtical Test Not Applicable 



- 



4 

4 

h l y t e  

Alummum 

hel'lCium-24 1 

Results of Inferenha1 Statrstml Tests 
East Landfa Pond Water (SW098) vs Sitmde Background Surface Water 

(Totals) 
P-Values 

Gehan 

0 9997% 

0 0084110 

Gross Alpha 

Gross Beta 

Iron 

Lead 

Llhum 

Magnesium 

Manganese 

Mercury 

Molybdenum 

Nickel 

NitratdNitnte 

_ _  

BiUUUl 3 7859E-14 

Bcryllrum 0 79971 

046098 
I 

0000034089 j 

069842 
I 

059444 j 

01 

13101E-14 1 
00064598 I 

0.21646 1 
4 

0 02687 1 

4 6715611 

0 30316 

~~ 

cadmium 0 30106 

CalClUm 0 00000000070613 

1 

1 

1 

1 

1 

Cesium 0 91605 

CeSlUm- 137 0 99180 

0 80283 0 024854 X 

000000068747 NA X 

NA 0 995% 

NA NA 

NA NA X 

~~ 

Chromium 0 72351 

Cobalt 0 91519 

coppet 0 3 1343 

Cvanide 069539 I 

I 

1 

1 

1 

1 

1 

NA 0 72618 X 

NA 0 87002 X 

NA NA 

NA NA X 

NA NA X 

NA NA 

NA = Stat~stical Test Not Applicable 

OU7/swo98bkg 

Quantile I Slippage 

I I  NA I NA I 
0 14876 1 0.29985 I N A I  X I 

11 NA I NA I 
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Northern 

Nickel 

Results of Inferentml Statuhcal Tests 
Groundwater-Intercept System Dlscharge (SWO99) 
vs Sitmde Background Surface Water 

(Dmsolved) 
P-Values 

0 33566 1 NA NA 

0 5  I 1 NA 

0 93259 1 NA NA 

Molybdenum 0 61466 1 NA NA 

NA = Statistd Test Not Applicabk 

OU7/SWBK99D 
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Results of Inferenhal StatHtical Tests 
Northern Groundwater-Intercept System Dlscharge (SW099) 

vs Sitewide Background Surface Water 
(Totals) 
P-Values 

NA = Stat~sUcal Test Not Applrcable 
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Results of Inferential Stat&caI Tests 
Southern Groundwater-Intercept System Discharge (SWlOO) 

vs Sitewrde Background Surface Water 
@rssohred) 
P-Values 

Molybdenum 

Nickel 

I 

0 086780 1 NA MA 

0 78554 I NA NA 

0 5  1 1 NA 

0 00000000020228 1 NA NA 

NA = Statistical Test Not Applicable 

OU7K W 1 OODIS 
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NA = Statubul !Test Not Applicable 



Southern 
Results of Inferenbal Statisbcal Tests 

Groundwater-Intercept System Discharge (SWlOO) 
vs Sitmde Background Surface Water 

(Totals) 
P-Values 

NA = SEatlStlcal Test Not Applicable 

OU7BW 1 OOT 
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Results of Inferential Statutrcrrl Tests 
AU UHSU Groundwater vs Sitmde Background UHSU Groundwater 

P-Values 
@asohred) 

Nickel 

PIutonium-239,240 

0 00000000040188 0 000031017 NA NA 

1 1 1 NA 

17042E-12 1 NA NA 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

NA = Statlstrcal Test Not Appllcable 

OU7/gwbkgd 
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Results of Inferentral Statwheal Tests 
All UHSU Groundwater vs Sitewrde Background UHSU Groundwater 

P-Values 
(Totaw - 

Alummum 

Am~ncIUm-24 1 

C&an Slippage Quaotile T-tcst pcoc 
ceos) 1 

0 00000000121 11 0 0025573 0 oooO79428 0 00020549 X 

0 084992 0 01 1692 0.25097 0 025950 X 

ArSenlC 

Bal.”l 

Beryllium 

0 0000057476 0 OOO25l35 NA NA X 

3 5527s- 15 0 oooO83708 1 1102E-16 0000000068355 X 

0 0010182 0 0049144 NA NA X 

NA = Statrstlcal Test Not Applicable 

CadrmUm 

CalClUm 

OU7IGWBKGT I 

0 18476 0 27242 ’ NA NA 

0 091286 0 oooO20861 0 oooO79428 0 oooO54 143 X 
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Alummum 

AmenClum-24 1 

Antmony 

ArStnlC 

BiUlWll 

Beryllium 

Cadmlum 

Results of Inferential Stahstreal Tests 
Landfa UHSU Groundwater vs Sitewide Background UHSU Groundwater 

P-Values 
@wSOlVed) 

Gehan S11pp.ge Quantile T - t d  pcoc 

0 38042 1 NA NA 

0 99316 0 82852 0 92878 0 88889 

0 070874 0 11394 NA NA 

0 -31 191 1 NA NA X 

0 -3.261 8E-13 NA 1 1102E-16 X 

0 91599 1 NA NA 

0 53655 0 11986 NA NA 

~ ~~ 

Cesium 137 0 99574 

Ceslum 0 77360 

Chromium 0 6667 1 

Cobalt 0 00000oooO23280 

Copper 0 81010 

Gross Alpha 022187 

Gross Beta 0 0013989 

CalClum 
~ ~ ~~ ~~ 

1 0 94707 0 43768 

1 NA NA 

1 NA NA 

0 35620 NA NA X 

0 11223 NA NA 

1 0 43518 0 95136 

1 0 000097381 0 054269 X 

0 18612 I 00000000034929 I 000000010077 I 000025187 I X 

- ~ - ~ 

Llthlum 0 42214 

Magnesium 0 024246 

Manganese 0 

~ ~~ ~~~~~ 

1 NA NA 

0 0000013818 0 0000017532 0 OOOlO493 X 

8 9928B14 0 NA X 

Molybdenum 0 071891 1 NA NA 

Nickel 1 0048E-12 0 00 16765 NA NA X 

Plutonium-239,240 1 1 1 NA 

Potassium 0 00000011598 1 NA NA X 

I 

NA = Statistical Test Not Applicable 

OU7/GWBKLUHD 
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Results of Inferentd Statwtrcal Tests 
Landffl UHSU Groundwater vs Sitewide Background UHSU Groundwater 

(Totals) 
P-Values 

-me 

Alummum 

Am~CiUm-24 1 

Antunony 

AR3CIllC 

BlUlUUl 

Beryllium 

cadmium 

Calcium 

Cesium 137 

Cobalt 

f I Ceban Slippage Qu8atiIe T-tCSt Pcoc 

0 000000029649 0 10179 0 00063738 0 0025829 X 

0 0092164 0 00028497 0 00034139 0 00 18752 X 

0 092817 1 NA NA 

0 000000012812 0 oooO12138 NA NA X 

0 0 oooO85402 0 000000000067621 X 

0 023463 0 32189 NA NA X 

0 7791 1 1 NA NA 

0 075043 0 000000049240 0 oooO11757 0 00025273 X 

0 071238 1 0 19951 0 18609 

0 5  1 NA NA 

0 oooO15384 1 0 0000093398 NA X 

0 oooO85172 0 10267 NA NA X 

Copper 

Cyanide 

Gross Alpha 

Gross Beta 

Iron 

Lead 

0 m 5 5 3 6 6  0 10267 NA NA X 

0 098752 1 NA NA 

0 96130 1 1 0 97182 

0 94348 0 89672 1 1 

0 00030818 0000000011946 0 0000029729 X 

0 00023639 0 01 1691 0 0016133 NA X 

NA = Stat~st~cal Test Not Applicable 

OU7/gwbkluht 

~~ ~~ 

Magnesium 

Manganese 

Mercury 

Mol ybdmum 

Nickel 

itnvJNitnte 

~ 

0 0074286 0 00000061849 0 oooO11757 0 oooO73 873 X 

0 1 8426E-11 0 0 00000039193 X 

0 0096964 0 00096683 NA NA X 

0.24148 1 NA NA 

0 00000021210 1 NA NA X 

0 48737 1 NA NA 
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Results of Inferentd S t a t u t d  Tests 
Downgradrent UHSU Groundwater vs Srtewide Background UHSU Groundwater 

(DlSSOhred) 
P-Values 

@ 

NA = Statlst~cal Test Not Applicable 

OU7/GWBKDUHD 
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Results of Inferentd Statwbcal Tests 
Downgradient UHSU Groundwater vs Sitewide Background UHSU Groundwater 

(Totals) 
P-Values 

* 

NA = Statistical Test Not Applicable 

OU7/G WBKDUHT I 
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Results of Inferentd Statwtrcal Tests 
Upgradient LHSU Groundwater vs Sitmde Background LHSU Groundwater 

@asohred) 
P-Values 

Potasslum I 093227 I 094471 I 
Radl~m-226 0 96986 1 1 NA 

Eelenium 0 60192 1 NA NA 

NA = Seatlst~cal Test Not Applicable 

OU7/gwbkuhld 
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Results of Inferend Stabhcal Tests 
Upgradient LHSU Groundwater vs Sitewide Background LHSU Groundwater 

(Totals) 
P-Values 

@ 

Beryllium 

cadmium 

calcium 

cesium- 137 

0 17231 1 NA NA 

0 48745 1 NA N A  

0 0066709 1 0 68823 NA X 

0 25673 1 0 79213 0 038994 X 

NA 1 NA NA 

0 00 18920 1 0 094671 NA X 

Molybdenum 0 01 1649 1 N A  X 
~ ~ 

I I I I I 
086126 I 1 1  NA 1 I 

I N A  itnte 0 81844 1 N A  I 
NA = Stat~st~cal Test Not Applicable 

OU7/gwbhlht 
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Results of Inferentral Stahstml Tests 
Downgradrent LHSU Groundwater vs Srtewide Background LHSU Groundwater 

P-Values 
@-bed) 

Potasmum 0 OOOOOO16114 

~m-226 0 74751 

4.2 1 1 8E- 1 1 0 00000000052743 NA X 

0 75 0 96429 0 77981 

NA = Statmcal Test Not Applicable 

OU7/GWBKDLHD 



I 

* 

NA = Stnbstl 
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Results of Inferentml Statwticrl Tests 
Downgradient LHSU Groundwater vs Sitemde Background LHSU Groundwater 

(Totals) 
P-Values 

NA = Statishcal Tcst Not Applicable 
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OU 7 Revised Work Plan A ~ ~ e n d r x  N 

OU 7 ANALYTICAL DATA 

Analyt~cal data for the Operable Umt (09 No 7 Phase 1 Resource Recovery and Consewahon 
Act (RCRA) facility mvestigabodremedial mvesbgabon (RFVRI) are mcluded on one 3%-mch 
disk The files are self-extracting, compressed, text files. To "decompress" the data, copy the 
files to a hard h v e  and type the file name followed by a Return 

The analyt~cal data used m stat~strcal tests are from all samples collected w h  the OU 7 
boundaries betweem January 1990 and December 1993 Quality control (QC) sample and RCRA 
Appencbx IX sample analflcal data are from the Phase I RFVRI only. The results, d e m o n  
l w l ,  and wts reflect the mtemally consistent values contamed m the workmg database The 
names and contents of the files are 

BH-DATA.= Subsurface geologic materials data 

GW-DATA.EXE Groundwater data 

SD-DATA EXE East LanNill Pond sedment data 

SS-DATA.EXE Surface-soil data 

SW-DATA.EXE Surface-water data 

QC-DATA EXE QC sample data 

APX9DATA.EXE RCRA Appendix IX data 



Appendix 0 

Time-series Plots 
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Appendix P 

Responses to Comments on the Draft Final Revised Work 

Plan Technical Memorandum 
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Responses to Comments 

Draft Final Revised Work Plan Technical Memorandum 

Operable Unit No 7 

CDPHE Comments on the OU 7 Technical Memorandum 

1 0 General Comments 

1. Commont 

Substanbal effort is g w n  to sttebkckgrwnd stabsbcal compansons for the purposes 
of sebcbng Potential Contaminants of Concem (PCOCs) Due to the nature of the OU 7 
closure, much of this is superfluous The landfill proper will be closed using a 
presumpttve remedy, rendenng PCOC selectton unnecessary Decisions regarding 
surface- and ground-water will be based on companng analyte concentrabons to ARARs 
The leachate seep is a F039 listed hazardous waste and must be managed accordingly 
The only OU 7 areas where decisions will be nsk-based, and require PCOCslCOCs for 
that purpose, are the sediments and soils 

Implementatton of the presumpbve remedy strategy at OU 7 does not render PCOC 
selectton unnecessary Stabsbcal compansons of stte-to-background data for OU 7 using 
the Gilbert mthodokgy (EG8G 1994) were performed pnmanly for the purposes of 
delineabng the nature and extent of contamincrtron and evaluabng remedial altemattves 
Where appropnate, PCOCs denbfied using the Gilbert methodology may be used in the 
nsk assessment The stte-to-background compansons have been completed and remain I 
in the techntcal memorandum 

2 Commont 

The data sets used for two of the cnbcal stte-bbackgrwnd compansons are not 
appropnate The Dtvislon has prevwsly emphasued that use of sufficlal soils 
background data from Rock Creek is limtted to OUs 1 L 2 The agenctes retcently granted 
approval to DOE'S Background Sals Chamemawn Program Work Man, validated data 
from this effort may be available as early as this fall Addibonally, the use of stream 
sediments as a background against which to compare the East Landfill Pond (ELP) 
sediments is geologically improper 

1 



If a site-tebackgrwnd statistical companson of surficial soils and sediments will dnve any 
decisions at OU7, DOE must use approved background data However, we will not allow 
continued use of OUl and OU2 data for all subsequent OUs, particularly now that a 
surface soil background program has been approved DOE has also failed to collect 
representative background for reservoir sediments This has sitewide significance and 
affects at least OUs 3, 5 6 ,  and 7 

This leaves several options I) wait until suitable background data sets are available, ii) 
omit the statisbcal background companson altogether and proceed with all analytes 
through the remainder of the COC selection process, or iii) assume that, based on current 
analyses presented in the TM showing several analytes over draft PRGs, both the East 
Landfill Pond surface soils and sediments will require action and include them in 
presumpbve closure design for the landfill We recommend that DOE proceed with 
options 11) and iii) for the sediments and option I) for the surface soils 

Response 

Background data sets for surface soils and pond sediments are not dnvers for landfill 
closure CDPHE has proposed waibng to perform site-to-background compansons until a I 
suitable background data set for surface soils is available For the purposes of presentmg 
the nature and extent of contamination, determining data gaps, and proposing additional 
sampling to fill them, the exisbng site-to-background compansons using Rock Creek 
background data are sufficient. Pond sediments and surface soils around the pond will be 
included in the presumpbve closure design for the landfill Background data from the 
Background Soils Chamdenzabn Program will be used for site-to-background 
cornpansons for the nsk assessmnt performed on soils outsde the landfill cap after 
closure 

3 Commont 

Implicabons of subsurface contaminauon upgradlent of the landfill and both 
surface/sukurface contaminaton downgradent of the East Landfill Pond are largely 
Ignored The text mntmns their existence but stops short of envisioning options If 
upgradlent contaminatron from another source not charactenred in any other investigation 
has cmssed the OU7 boundary, rt remains OUTS responsibildy to manage any nsk from 
that contaminabon 

Response 

Groundwater contaminabon upgradient of the landfill will be addressed in the Phase I 
RFllRl for OU 10, Other Outslde Closures The text of the OU 7 Work Plan Technical 
Memorandum has been modified to reflect this management strategy Subsurface I 

W51Wlohrponrdoc 2 ONOl 



contaminawn in groundwater downgradlent of the East Landfill Pond will be invesbgated 
dunng Phase II 

2 0 Specific Comments 

1. Commont 

Table 2 8  lists the geometnc mean for the hydraulic conductrvity of 'Disturbed Alluvium 8 
Fill Matenal' (arbficial fill) as 4 37 cmlsec This appears to be missing the corresponding 
power of ten notatton 

Table 2 8  has been revised to reflect the correct geometnc mean for the hydraulic 
conducbvtty values of 'Disturbed Alluvium and Fill Matenal" (1 91 x 10" cWsec) and 
'Landfill Debns" (3 74 x 1 0" cmlsec) 

2. Commont 

The following three comments relate to ELP surface solls and the larger issue of 
background 

All but one of the 17 PCOCs for ELP surface soils failed the hot measurement test (Table 
4-13) However, the results of all of the compansons are not provlded The Appenduc M 
data disk only contains hot measurement test results for groundwater For example, 
because one data point for ammum-241 IS 266 hmes larger than the corresponding 
(Rock Creek) UTLopRo It would be informatwe to bok at the plutonium-239/240 value at 
the same locabon This IS not possible mthout the data 

The UTLsprps values presented in Table 4-14 do not fully agree wlth the values from Table 
3-9 of the Backgrtwnd Scnls Charactemabon Program Wo& Plan (Metals Concentrabons 
in Surface sotls from Rock Crwk Study) Speutically, the values for cabum, 
magnesium, selenium, sodium, vanadium, and zinc in Tabk 4-14 are hlgher than those in 
the reference document This bnngs the validtty of the remaining U T L  values that 
were not presented in Tabk 4-14 into quesbon 

Fgures 4-17 through 4-27, deptctmg the extent of surface soil contaminatm, reference 
the Backgnwnd Geochemrcal Charactenletron Report for 1992 The correct venton of 
this report is the final submittal dated September 1993, and to the Dwiston's knowledge, 
does not contain surfacer soil data from 0 to 2 inches We were unable to vertfy the 
U T h  values presented on these Flgures 

3 



3. 

This discussnn needs to correctly and consistently dent@ the data sources AND provide 
ALL relevant data to allow confirmabon of the conclusions 

Rosponw 

Results of all stabstcal analyses are included on a data disk in Appendix M Analybcal 
data are included on a disk in Appendix N 

Background values for surface soils were calculated using data from the Rock Creek 
study area However, these data were subject to the cleanup steps used to develop an 
internally consistent database pnor to performing calculabons of the U T b  (see 
Sectton 3 1 3) The UTL99/gg values presented in Table 4-14 of this report are slightly 
dltferent than the values from Tabla 3-9 of the Background Soils Charactenzabon 
Program Work Plan as a result of these data cleanup steps 

Commont 

Sectmn 4 4 2, Bedrock Gedogrc Metenals The Divison is rettcent to accept the argument 
that hlgh strontium concentrattons (or any other analyte failing the statisbcal tests) is due 
to differences in the types of geological matenals instead of the presences of 
contaminaton This undermines the whole purpose of the background companson In 
such a case the analyte should be camed through the remainder of the COC sehxbon 
P- 

Rosponso 

The OU 7 Work Plan Technical Memorandum does not recommend eliminabon of 
strontium as a PCOC The technml memorandum merely states the fact that elevated 
concentrabons of this analyte occur in borehole samples hydraulically upgradlent and 
downgradlent of OU 7 Because concontratans downgradtent are similar to 
concentmhons upgradlent, It cannot be concluswely stated based solely on stabstical 
compansons that OU 7 represents a source of strontium that has migrated to 
downgradmnt borehole locabons causing contaminatton I 

4. Commont 

Sectron 4 72, VOC Distnbutnm in Groundweter The %tal VOC' approach presented 
may be helpful to descnbe the spatml extent of VOCs in groundwater but wfll have no 
beanng on remedial doastons for this media 
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Response 

The nature and extent of contaminabon was evaluated using 'total' VOC concentrattons, 
however, it is agreed that this approach has no beanng on remedial decisions 

5 Comment 

Sectrons 4 73  and 4 7 4  The discussion of the nature and extent of contaminabon in 
UHSUlLHSU groundwaters is lacking any menbon of metals 

Rmsponse 

The discusston of the nature and extent of contaminabon in UHSUlLHSU groundwater 
(Secttons 4 7 3 and 4 7 4) includes a general discusston of metals contamination and 
refers to tables showing metals idenbfied as PCOCs Because of the random distnbubon 
of metals in UHSUlLHSU groundwater, no isowncentration maps are included This 
sedon has been revised as appropnate to expand the discussion of the distnbution of 
metals in groundwater 

6 Comment 

Table 4-2 why is the volume of compacted trash for the years 1987-1991 almost tnple 
the volume of all other years? 

Response 

The daily volume of compacted trash for the years 1987-1991 is estimated at 115 cubic 
yards but no information is prov&d regarding why the volume is so large (DOE lQ91) I 

7 Comment 

Sectmn 54 ,  DQOs for ELP Sediments and Adpcent Soils The text ztates that the 
infombon required to make a deciston includes esbmates of the nsk to human health 
and the environment (ie a 'focused' nsk assessment), that sources for each item of 
infombon have been identhd, and that suflictent data have been collected to make 
decistons about the need for remedtabon It goes on to say that the number of sudace 
soil samples collected dunng the Phase I RFllRl far exceed the minimum required to 
support the DQOs Nevertheless, addittonal samples are recommended 

The Dnrislon does not understand why venficabon samples at locattons exceeding the 
UTLe,  are necessary The Phase I data is validated and fully useabk - why repeat the 
effort? Defining the spabal delinabon of hotspots may be needed, but resampling the 
same locations for venficabon purposes smms needless 

~s1ooloknpmu* 5 



Are three samples sufficient to adequately charactenre the sediment? Most statiskal 
literature consders a sample sue of eight to be a minimum 

Venfication sampling at locattons that exwed the U T b  were onginally proposed 
because much of the area east of the landfill has been regraded and the hotspots may no 
longer exist Because the proposed landfill cap extends to the dam, surface sot1 samples 
for venficabon of hotspots are no longer necessary upgradtent of the dam 

It is agreed that most statisbcal literature consdercr a sample size of eight to be a 
minimum State land disposal restricbons (LDRs) do not tngger further acbon at the East 
Landfill Pond, therefore, sediments mll be covered by the landfill cap 

8. Commont 

sectron 55, DUOS for Groundwater and Surface Water The deusum to remediate 
organ- cannot be based on the analysis presented in Secbon 4 7 The 'total VOC" 
discusslon qualltabvely describes nature and extent, however, there are no ARARs for 
total VOCs, and as such, has no basis in remedial decisions 

-on 4-7 presents a list of PCOCs identtfmd in UHSU and LHSU groundwater, the 
mean concentrabn, and the concentration range These analyte concentrattons can be 
used for ARARs compansons Isoconcentmbon maps can be used in concert wlth 
potenbometrtc surface maps to desgn the groundwater controUcolbcbn system The 
"total Voc' discussm supports the presentabon of nature and extent of contamination 
only and has no beanng on remedial deslgn 

9. Commont 

Sectfon 5 6, DQOs for the Landfill Conflmg statements exrst regarding the disposition 
of leachate Secbon 5 6 2 says leachate collectton is not required If concentrabons do not 
exceed chemcal-specitic ARARs, -on 5 6 5 says containment, control, and treatment 
of leachate is a component of the presumptive remedy The text needs to be changed to 
reflect a consistent strategy The Dwlsm endorses the latter approach 

The text in Sectton 5 6 2 has been IWW as requested 
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10 Comment 

Sectton 6 2, Surface Sods As prev~~usly noted, the Dlvision does not support the need for 
confifmatory sampling Omitting this duplicabve step would significantly reduce costs 
assoclated wlth Phase II fieldwork Delineabng the area of soil contaminamn, to the 
extent the Phase I data has gaps, is acceptable 

Response 

Venficatmn sampling has been omltted as requested 

11. Comment 

Section 63, Groundwater The Dlvislon quesbons obpdve (1) for the additlonal 
monltonng wells Section 2 presents a strong argument that the groundwater collecbon 
and dlverslon systems on the north side of the landfill have failed Add to this fact that 
landfilled waste has extended beyond the intercept system, implying any new system 
would need to be outside the edge of waste, makes determining the adequacy of the 
exisbng system unimportant The locabon of these proposed wells JS also missing from 
Flgure 6-3 

The two proposed wells north and south of the ELP are very close (perhaps 250 feet) to 
exisbng wells 7187 and 8206689, respectwely. and are to be scmned in the same 
intervals as the exisbng wells will these proposed locabons really tell us anything the 
exisbng wells cannot? 

Response 

The two monrtonng wells proposed to evaluate the effectiveness of the groundwater 
intercept system were included in the sampling and analysis plan in error A new slurry 
wall will be constructed outslde the groundwater intercept system, therefore, there is no 
need for addhnal waluabon 

The two wells onginally proposed north and south of the East Landfill Pond were located 
mldway between the groundwater plume at the landfill and the groundwater plume 
downgradient of the pond embankment Because the landfill cover will extend to the dam, 
the informatton from these wells is no bnger necessary to support destgn of the 
groundwater colWon system the contaminant plume will be contained and the 
groundwater collected downgradlent of the dam 
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12 Commont 

Sectron 64 ,  Landfill Cap Destgn What is the purpose of collecting 27 samples of the 
existing soil covet? This will all be under the cap Load beanng capability of this 
foundabon layer is needed but can be determined with fewer samples 

It was onginally proposed that 27 samples of the existing soil cover matenal be collected 
for loaci-beanng estimates Since the field sampling plan was compieted, engineers I 
designing the landfill cap indtcated that a determinatton of the load-beanng capability of 
the existmg soil cover matenal is not necessary for the landfill cover desgn The fteM 
sampling plan has been revised accordingly I 

8 



EPA's Comments on the OU7 Technical Memorandum 

1 0 General Comments 

1 Commont 

The text states that the purpose of the proposed modlfiad field sampling plan (FSP) is to 
gather informabon to support a nsk assessment. The nsk assessment is a useful tool to 
evaluate the slte nsks to determine whether or not an acbon is warranted for the slte In 
the case of OU7, the Present Landfill, It has already been deaded that an a w n  needs to 
take placo pursuant to closure requirements under RCRA The current closure approach 
for OU7 consists of a landfill cover based on the presumpbve remedy Therefore, a nsk 
assessment is not required to jusbfy the closure acbon However, a nsk assessment will 
be required to evaluate postclosure site nsks 

The purpose of the Phase II field sampling plan is to address data gaps idenbfied dunng 
the data quallty objecbves process 

On the basis of presumpbve remediahon, the scope of the nsk assessment for OU 7 will 
be streamlined The containment remedy addresses all pathways associated with the 
source The threat of direct contact and surface water runoff IS addressed by capping 
Exposure to contaminated groundwater, the ingesbon pathway, is addressed by 
groundwater tmatmentlcontml Exposure to laandfill gas, the inhalabon pathway, is 
addressed by gas control or cdle13~~1 and treatment. 

No quanbtatwe nsk assessment is required at the source Justificabon for remedial acbon 
is the exmedance of chemtcai-spacrlic ARARs in groundwater Because the landfill cap 
extends to the dam, no nsk assessment on pond sediments and surrounding soils is 
required 

I 

Analyte concentratmns in s u m  soils not under the cap mll be compared to PRGs after 
landfill closure An asmssment of nsk is required for groundwater contaminated by 
migrabng leachate to detemne the need for addbnal remedial acbon in areas beyond 
the cap Restdual nsks mll be evaluated alter closure of the landfill 

2. Commont 

There are several inconsistencnts throughout the text regarding the East Landfill Pond 
sediments The text states in the executwe summary that the sediments should be 
sampled in order to determine whether the sediments should be remediated or not Later, 



3. 

in !hcbon 5, page 5-11, it is stated that five out of the 12 potentral contaminants of 
concern (PCOCs) for the sediments, based on previous sampling efforts, exceeded the 
TBC or PRG by at least one order of magnitude The text further states that It is unlikely 
that addibonal data will affect the decision to remediate the pond sediments The 
proposed FSP in this TM intends to take three addibnal samples from the pond 
sediments Because the available data already support a decislon to remediate the pond 
sediments, the need for further sampling solely for characternabon purposes IS 

quesbonable EPA feels that further sampling of the pond sediments may be warranted 
to support the selectron of a remedlal technology or remedial strategtes For example, 
sediment sampling could be useful for the followtng purposes to determine the total 
volume of sediments to be remediatad, to perform contaminant leachabilrty tests (TCLP), 
and to perfarm treatabiltty studlss EPA suggests that proposed pond sediment sampling 
act~vibes be revised in order to redefine the scope of the effort and ~ts purpose 

Preliminary engineenng design of the landfill cover indicates that the cap will extend to the 
pond embankment State LDRs do not tngger further acbon at the pond, therefore, the 
sediments will be covered by the landfill cap No addittonal sediment sampling IS 

proposed lnconsistencles or discrepancies in the text mll be corrected 

Commont 

The Phase I RI report included in this TM failed to adequately waluate the effecttveness 
of some physcal structures such as sluny walls and interceptor trench systems installed 
around the OU7 area Specific comments regarding the e-eness of these physical 
structures are detailed in the speak comments below and in PRC comments 

Rosponso 

The 'E-eness of Landfill Structures' (Sectton 2 5 4) evaluabon addressed all known 
information relevant to the subsurface drainage structures The histoncal and acquired 
Phase I hyrogedoglcal data along the informaton denved from the 1991 ground- 
penetrabng radar investgatton prwded muhple explanattons as to the effecbveness of 
the landfill structures Given the evdence that refuse extends beyond the subsurface 
landfill shctures, new landfill structures wdl have to be constructed under the 
presumpbve remedy approach Therefore, based on the streamlined approach for 
remediation and closure of the landfill, the effectnreness of the landfill structure has for all 
pracbcal purposes been adequately charactenzed The existing landfill structures will be 
abandoned in place and replaced under the landfill closure IWlRA. 
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The Phase I RI report also failed to evaluate the fate and transport of contaminants wtthin 
the unsaturated zone This is cnkal informaborn for closing hazardous waste in place 
Ground water impacts from sources of contaminabon left in place need to be fully 
evaluated and understood In this manner, the appropnate cover design and postclosure 
care monttonng plan can be properly developed This TM needs to include a detailed 
discusston on the behavlor of the contaminants present in OU7 

Rosponso 

Under the NCP, charactemabn of landfill matenal is not required All source matenal in 
the vadose zone wtthin the landfill is trash Source containment IS the pnsumpbve 
remedy for munlclpal landfills and consists of the fo lhng elements landfill cap, 
msWonal controls, gas colwon and treatment, leachate collecbon and treatment, and 
source area groundwater control The exisbng groundwater intercept system and slurry 
walls mll be abandoned in place under the landfill closure IMRA The landfill cap and 
the new slurry wall wdl prevent infiltrabon of water and formatton of leachate in the future 
for  sou^^ a m  groundwater control 

1. Comnnnt 

Due to major flaws wlth the Phase I RI report, EPA is unabk to determine whether there 
are any tiold data gaps mthin tho OU7 area If d turns out that h M  data gaps exist after 
the TM is revised, then EPA will require addttmnal field sampling acttvtbes to be 

p e r f o m  

R.rpofB80 

Addtbonal data evaluatton actnntbes were performetd to Idenbfy informabn needed to 
support destgn of the landfill cap, slurry wall, M a t e  colkcbon and treatment system, 
and groundwater collecbon system The rabonala for domining hld data gaps is 
presented in Sectton 5 Fteld actwbes proposed to collect these data are presented in 
the field sampling plan (Sectton 6) 

1. Comnnnt 

Sectam 2 5 4 7 ,  Transect AA-AA' This secbon discusses transect BEBB instead of AA- 
AA' T ~ I S  needs to be mmed to refer to the appropnate locatton h n g  discussed 



This sectton does not discuss transect BEBB Figure 2-31 "Well Hydrograph Transect 
Locabon Map" show that wells 70093, 71193, 71493, 71693, and 71893 le along 
Transect A4-AA' The text in Secbon 2 5 4 1 correctly refers to these wells (p 2-29), 
therefore It is unnecessary to refer to Transect BB-BB 

2 Commont 

Sectmn 2 5 4 I, Transect BB-BB' North Sde Change to "Transect CC-CC' " 

Figure 2-31 shows that wells 6087, 6187,6287, 6387, and 73293 lie along Transect BB- 
B B  The text in Sectmn 2 5 4 1 correctly refers to these wells (p 2-29) Therefore, this 
sectm does not need to refer to Transect CC-CC' 

3. Commont 

Sectron 2 5 4 I, Transect CCCC' South Side The conclusion in this sectton that the 
interceptor trench system is e w e  in this locabon because of differences betweetn the 
saturated thlckness of both alluvial wells is not well supported Differences in saturated 
thickness could be due to a slope area or any other lithology dlfferences It is not 
appropnate to rely only on the saturated thlckness of the wells to evaluate the 
effecWeness of the interceptor trench system In addibon, loolung at Table 2-7, the 
water-level elevabon between the two wells is about the same (0 03 ft difference) This 
may be a good indicabon that the interceptor trench system is not effecbve This &on 
needs to be revised to provlde better just~ficat~on of the conduston or the conclusion 
should be changed 

Rmponso 

The saturated thickness of the surficial IIU~~MIS was not the only cntena used to evaluate 
the elfecbveness of the south groundwater intercept system The well hydrographs, 
potentmrnetnc maps, and groundwater qualtty cornpansons were all used dunng this 

evaluatton The following summanzes the findings of each evaluabon 

1 Flgure 2-29 shows a saturated thickness difference of 4 93 feet between wells 
6587 and 6487 (p 2-30) 

2 As stated in the text (p 2-30), the well hydrograph presented in Ftgure 2-34 
shows #at water levels outside or upgradlent of the intercept system are higher 
than water levels whin the system 

12 



3 In contradidon to what was stated in the referenced comment, the potenbometnc 
maps of surficial matenals (Fgures 2-21 through 2-24) and Table 2-7 show that 
the mean water level dflerena belween wells 6487 and 6587 is 3 27 feet, not 
0 03 feet 

4 In -on 2 5 4 2, "Groundwater Quality Companson' (p 2-33 and 2-34) it is 
discussed that the TDS concentrabons in well 6487 are sgnificantly greater than 
in 6587 (Figure 2-31) 

These evaluabons strongly suggest that the south groundwater intercept system along 
Transect CCCC' is effecbvely dnrerbng groundwater away from the landfill 

4 Commont 

Seclron 2 5 4 1, Transect DD-DD: Evaluatron of the North Suny Wall This section states 
that based on the well hydrograph and isopach maps of well 6787 and 6887, groundwater 
appears to be W i n g  over and/or through the slurry wall Instead of concluding that the 
slurry wall IS not effectwe at this locatton, the text argues that it is possrbk that the well 
pair was not properly posdnned on either sde of the slurry wall or that the slurry wall 
does not extend this far to the east. EPA feels that the relatwe locatton of wells from the 
slurry wall should be known If the locatton of the slurry wall is unknown, then efforts to 
locate It using geophyscal technques should be performed This secbon needs to be 
revised to provlde better justttkabon of the conclusion or the conclusion should be 
changed 

Rosponu 

As was discussed in S e n  1 4 4  (p 1-16), the ground-penetrating radar investigabon 
conducted dunng 1991 suggests that the north slurry wall is located farther west than 
previously thought. Based on the well hydrographs and isopach maps, the north slurry 
wall IS not effectwe in dtverbng groundwater away from the landfill However, the enbre 
groundwater intercept system and slurry walls w11l be abandoned in place and replaced 
under the landfill dosure IWRA 

1. Comrmnt 

Transect E€-€€' Evaluatm of the South Sumy Wall Change to 'Transect DD-DO ' 

Rosponu 

F~gure 2-31 shows that wells 72293,8206389,7267, and 8206489 Ite along Transect EE- 
E€ The text in Sectton 2 5 4 1 (p 2-31) amctly refers to these mtlls, therefore It is 
unnecessary to refer to Transect DD-DD 
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6. Commont 

Sectron 6 2, Surfece Soils, page 6-2 The FSP proposes collecting 39 add&onal surficral 
soil samples at 34 hotspot locations identilied from previous sampling efforts for 
confinnabon purposes EPA feels that in order to confirm adequacy of previous data, 
fewer surliaal samples will be suffictent EPA recommends that five samples be collected 
for confirmatmn purposes If It is determined that surficlal soil data gaps exist wlthin the 
OU7 or East Landfill Pond area, additmnal sudkial soil samples may need to be taken 

Venficabon sampling at locatmns that exceeded the U b  were onginally proposed 
because much of the area east of the landfill has h n  regraded and the hotspots may no 
longer exist. Because the proposed landfill cap extends to the dam, surface soil samples 
for verification of hotspots are no longer necessary upgradmnt of the dam (see response 
to CDPHE Comment 10) 

Sectron 6 2  1. Proposed Fmld Samplrng Actnrrtres The text states that subsurface soil 
samplw will be collected using the hand auger method outlined in Gootechnical SOP 08, 
Surface So11 Sampling (EGBG 1992c) This is inconsistent wlth 6 3 1 whlch 
suggests the use of a hollow-stem auger equipped for continuous core sampling in 
accordance mth Gootechnml SOP 02 It appears that the wrong SOP is referenced in 
this case The hand auger method IS not appropnate for colkdon of subsurface soil 
samples T ~ I S  -on needs to be revised accordingly to include the appropnate dnlling 
technque and respecbve SOP 

In addbn, It IS not dear whether subsurface soil samples will be collected for 
characternabon purposes EPA -1s that It mll be worthwhile to take advantage a! each 
well locatton to collect subsurface 8011s dunng the dnlling In this manner, fufther 
delineation of the extent of cantaminah of the unsaturated mls can k assessed EPA 
suggests that the FSP be revsod to indude subsurface boils collectton and 
charactemation The appropnate analytcal suite for subsurface soil sample analysis 
needs to be developed and included in this TM 

The text in Secbon 6 3 1 is refemng to surface boil sampies from the 0- to lhnch 
homon In order to be consistent wtth the Phase I program, surface 8011 samples from the 
0- to l hnch  homon mll be collected using the hand auger method The SOP reference 
IS correct as stated 
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Concentrations of a few analytes exceeded the UTLoerpo value in subsurface geologic 
matenals, however, the exceedances dtd not occur consistently in the same samples or in 
samples from the same depth interval At the EPAs request, addibonal subsurface soil 
samples will be collected from the unsaturated zone at one locatton in No Name Gulch 

8 Commont 

Sechon 6 3, Groundwater €PA feels that the proposed eight well locabons are adequate 
as a starhng point to evaluate the three obpcbves outlined in the last paragraph of this 
page €PA is concerned that the results of this sampling effort may suggest that 
addtttonal sampling is required to fully evaluate the three ObjeCtnreS If this turns out to be 
the case, then EPA will require additonal sampling to be done This e o n  should 
include thls possibility 

Rnponso 

Wells 4087 and 4287 are currently being sampled monthly or bimonthly to better delineate 
the nature and extent of contaminatton downgradlent in No Name Gulch before the Phase 
II wells are installed In addition, two new wells have been installed under the WARP 
program, and three new plsrometers have been installed upgradient of the confluence 
with North Walnut Creek They wll be sampled dunng fourth quarter of 1994 This I 
information will be used to determine data gaps, opttmue the locattons of the Phase II 
wells, and hopefully alleviate the need for a Phase Ill RFVRI 

9 Commont 

Sectmn 6 4, Fmid Actrvrtres Relaled to LandM Cap Desrgn EPA agrees that informahon 
on the physical propertms of the soils and gas emisson rates am useful for the selection 
of the landfill cap design However, EPA feels that the evaluatton of the appropnate 
landfill cap design for OU7 may require addittonal information on the fate and transport of 
contaminants within the unsaturated zone For example, contaminant leachability test 
columns, leachability transport models and TCLP analysis will provde crucial information 
to evaluate and select the appropnate cap deslgn EPA suggests that the scope of this 
secbon be expanded to include the above field actnribes It is important to understand the 
behavor of contaminants present at OU7 and their mtgntton potenbal to ground water 
One of the main ObjeCttVeS of the closure of OU7 is to stop SOUIWS impacting ground 
water quality 

Rnponro 

Contaminant leachablility tests, leachablility transport models, and TCLP analyses do not 
provide data necessary for landfill cap design Under the NCP, charactemation of landfill 



matenal is not required All source matenal in the vadose zone within the landfill is trash 
In addbn, the cap and new groundwater intercept system will prevent infiltratmn of water 
and formatton of leachate in the future The exisbng groundwater intercept system will be 
abandoned in place and replaced under the landfill closure IMllRA 

Two boreholes will be dnlled at and north of the leachate seep (SwO97) to detemne the 
depth to bedrock and thickness of alluvial and weathered bedrock matenal for use in the 
leachate colleon system design Drawdown recovery tests will be performed in the 
open boreholes to esbmate hydraulic conducbvity values and calculate leachate flow 
rates No samples wll be collected at these locattons 

One borehole mll be dnlled at the propod leachate storage tank locatton to determine 
the depth to bedrock and thickness of the alluvlel and weathered bedrock matenal for use 
in desgn of the foundam for the storage tanks Samples of the alluvial matenal will be 
collected for geotechnlcal testmg to determine the load-beanng capability of the matenal 

Three boreholes will be dnlled around the landfill to detmine the depth to bedrock and 
thickness of the weathered zone along the probable algnmnt of the sluny wall for use in 
landfill closure desgn No samples will be collected and no tests will be performed at 
these locabons 

Two boreholes will be dnlled to determine the depth to bedrock and thickness of the 
weathered zone on the slopes below the dam for use in design of the downgradent 
groundwater collection system No samples wll be collected and no tests will be 
performed at these locattons 
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PRC Comments on the OU7 Technical Memorandum 

1 0 Introduction 

At the request of the U S  Environmental Protecbon Agency (EPA), PRC Environmental 
Management, Inc (PRC) has conducted a techncal m v w  of the Draft Final Revised Work Plan 
for Operable Una 7 (OU7) at the U S  Department of Energy (DOE) Rocky Flats Plant (OU7 
Revised Work Plan) OU7 consists of the Present Landfill and the Inacbve Hazardous Waste 
Storage Area whch have beon destgnated Indivdual Hazardous Substance Sdes (IHSSs) 114 
and 203 The OU7 Revised Work Plan was submttted to EPA by EGIG on behalf of DOE on May 
30,1994 

The comments generated from this review are dtvlded into general and specific comments 
General comments pertain to the document as a whole or to multtple secttons of the document 
Specific comments are keyed to a parbcular page, paragraph, table, or figure Where FRC found 
similar problems in several e o n s  of the report, a general comment was wntten to wold 
redundancy General and speafic comments appear in Secbons 2 0 and 3 0 of this r e v w  
Concluslons appear in Section 4 0  of this report References are contained in -on 5 0  
Typographtcal and editonal errors wthin the OU7 Revised Work Plan have not been addressed, 
except when the danty of the document was affected 

2 0 General Comments 

Secton 2 0 - Site Charactenzabon 

1. Commont 

A large porbon of the charac.srtzatton focusas on an evaluabn of the a, uctures destgnec 
to dtvert groundwater away from the landfill (slurry walls, groundwater dtvenlon/bachate 
colkbon system) Well pairs that supposedly straddle these structures are used to 
compare hydrologic and chemcal condms on e h r  side of the structures in an attempt 
b determine whether ths structures funcbon as intended However, the text indmtes that 
the locatton of these structures IS not always known relabve to the well pairs, rendenng 
the analysts incondustve 

A spe~~& exampk IS the analysis of total dissolved sdlds (TDS) data in Secbon 2 5 4 2 
Groundwater TDS results from paired wells that supposedly straddk the groundwater 
diventon system or slurry walls were stabsbcally analyzed The null hypothesis IS stated 
as a TDS concentratton in groundwater outside the interceptor system are stabsttcally 
dwrent than TDS conwntrabons in grwndwater nmde the interceptor system The 
results of thls stabstml compnm, however, are used to draw conclusions other than to 



accept or reject the null hypothesis For instance, the analyms determined that TDS 
concentrabons at well 71493, whtch IS supposed to be located nstde the interceptor 
system, are similar to TDS concentrabons at wells 70093 and 71193, whch are located 
outstde the interceptor system Instead of rejecting the null hypothesis that TDS 
concentrabons are different on edher side of the interceptor systems and concluding that 
the interceptor system is not effectnrely dtverbng groundwater at this locabon, the OU7 
Revised Work Plan suggests that the results indicate that all three wells are located 
outside of the interceptor system Figure 2-40 shows that this part of the interceptor 
system IS an inflow boundary (because It 18 not belleved to be keyed into bedrock in this 
area), whlch would suggest groundwater instde the landfill at well 71493 is thoroughly 
mued wtth groundwater from outsdo the landfill 

This example hlghllghts the major weakness of -on 2 0 ,  that any analysis of the 
effecbveness of the groundwater intercept and dwersion structures depends on first 
accurately locabng the structures This could have been accomplished wtth vanous 
geophysical methods such as ground-penetrabng radar The analyses of groundwater 
diverslon structures effectwenem should not be constdered conclustve in areas where 
there IS any doubt of their locabons Groundwater analybcal results should not be used to 
determine the locabons of these structures 

A ground-penetrabng radar (GPR) survey was performed at the Present Landfill in 1991 
(EG&G 1991a) to delineate emsbng groundwater intercept system and slurry walls, 
locate pipe drain modihbons and discharge valves, and provtde qualltebve information 
on the construcbon of the groundwater interwpt system and slurry walls The landfill 
structures have been accurately located using GPR data and exisbng wells 

The text in Secbon 2 0  has been revised to clam the he1 of accuracy regarding the 

landfill structure locabons W o n  2 5 4 2, whtch discusses TDS data, has been revised 
to r e m  the null hypothesis 

The groundwater ilow veloabes presented m Secbon 2 5 3 4 are quesbonable as a result 
of erron in quanbfying input parameters, parbcukrly in the area beneath and 
downgradmnt of the East Landfill Pond embankment. Slgnlftcant errors were made in the 
calculabon of hydraullc gradtent and the esbmabon of hydraultc conducbvity, both of which 
are addressed in spec& commnts later in thr report Indmtive of the overall quahty of 
this analysis is the assignment of a untform range of effectwe porosity (0 1 to 0 2) for the 
enbre range of subsurface matenah at OU7, from unweathered claystone to landfill 
debns This secbon should be completely rewntWn to provtde esbmated groundwater 



flow velocitms that are supported by data If addtttonal data are needed to fully 
characterize the area beneath and downgradlent of the East Landfill Pond embankment, 
colkbon of these data should be incorporated into the Phase II field act~vibes 

Significant errors were not made in the calculatron of lateral hydraulic gradlents (dhldx) 
Contradictory to specific comments 2 and 10, hydraullc heads from two different geologc 
units were not used to calculate lateral hydraultc gradmnts Refer to page 2-25, 
paragraph 3, for the methodology usexi to calculate lateral hydraulc gradmnts This 

section states that the well pairs were only used to calculate the flow path distana 'dx" 
The change in head 'dh' of the speclfiad unl (I e ,  surfiaal deposb or weathered 
bedrock) was obtained from the appropnate potenbometnc surface maps 

The range of effectwe porosity values used to calculate groundwater flow velwtm in the 
surfictal and weathered bedrock flow systems are well within the range of values for 
similar matenals that are reported in the literature McWhorter and Sunada (1977) report 
ranges of effecttve porostty/sm yield values for day (0 01 - 0 18), siltstone (0 01 - 
0 33), and warse gravel (0 13 - 0 25) Hurr (1976) reports Rocky Flats sle-specdic 
effecbve poroslty values for the Rocky Flats Alluvium (0 1) and the Arapahoe Formatmn 
(0 1 - 0 15) In addbn, the range of effectwe porosity values for the weathered bedrock 
is supported by estmted porostty values reported on the borehole logs (Appendix E) 
Based on the gwen informaton, the effecbve porostty values used to calculate 
groundwater flow velochs appear to be reasonable estmates 

I 

Sectton 6 0 addresses addibonal characternabon downgradmt of the East Landfill Pond 
Embankment The Pham II investgabon includes the acquisitton of geologic, 
groundwater chemical, and hydrokgtc data 

3 Commont 

A bmf m v w  of Secbon 2 6 7  revealed two conceptual errors wm water balance 
components Verbcal hydraulc gradlents presented in Table 2-10 to support W o n  
2 6 7 7 indude a gradient calculated from well pair 72393/72093 It is inappropnate to 
include this well pair in the calculabon of the mean verbcal hydraultc gradlent from the fill 
to the weathered bedrock because both wells are screened in the fill matonal This may 
account for their anomalously kw hydraultc gradmnt The discusson of the calculabn of 
groundwater base flow to the East Landfill Pond in Secton 2 6 7 8 states, ' because 
most of the East Landfill Pond bottom IS underlain by unweathered bedrock, the cross- 
sectional area of flow is defined by the depth of groundwater at the pond shoreline" (the 
difference between pond surface elevation and landtill seep elevabon) Gedoglc cross- 
secbon G-G' (F~gure 2-15) deplcts weathered bedrock having a thckness of 15 feet below 



the pond, whlch is supported by logs of nearby bedrock wells 0886 and 6206789 
Therefore, the cross-sedonal area should be the difference between seep elevabon and 
the mean elevatmn of the pond bottom This statement and any related calculabons 
should be corrected 

The water balance itself is very difficult to understand The relationship of each of the 
components listed in the columns of Table 2-14 is not immediately apparent Two 
different water balance equabons are stated, one on page 2 4 0  and one on page 247  
Neither equabon can be used to calculate the monthly pond storages listed in column P 
To reproduce those numbers, the equabon listed on page 2 4 7  must be used, discharge 
from the groundwater intercepbon system must be added, and seepage from the landfill 
pond must be subtracted, Equations used should be accurately and consistently 
referenced in the document to avold confuslon 

Response 

The verbcal gradients obtained from well pair 7239W2093 were excluded in the I 
calculation of the mean verkal hydraultc gradlent from the fill to the weathered bedrock 
Verbcal seepage rates incorporated in the water balance were revised accordingly The 
water balance calculations in Appendix I were also revised 

Using the proposed cross-eonal area (between the seep evaluabon and mean 
elevation of the pond bottom) may overesbmate the baseflow to the East Landfill Pond 
The conclusions in Sedm 2 6 8  state that (1) 'suffual groundwater appears to be 
conbnuously recharging the East Landfill Pond" and (2) 'downward seepage appears to 
be recharging the weathered bedrock beneath the East Landfill Pond Therefore, the 
saturated thckness of the surhclal matenah surrounding the East Landfill Pond should be 
used to define the crcws-mcbonal a m  of fiow Flgures 2-29 and 2-30 show that the 
saturated thEkness along the East Landfill Pond shoreline is less the 2 5 fwt Using a 
mean saturated thlckness of 1 25 feet may be a more accurate approximatron of baseflow 
to the East Landfill Pond 

The water balance (Secbon 2 6 7) has been revised to minimlze confuslon about the 
relabonship between the infiow and outflow components The OU 7 watershed was 
modeled as two separate systems (1) the Present Landfill Area and (2) the East Landfill 
Pond Drainage Area This daniies inflow and outflow components and a l h  
conceptualuabon of the hydrologtc flow regime at OU 7 

Other changes made to the water balance calculabons are as follows 

1 Surface water fbw to the pond was added as an inflow component to the water 
balance for the Ea@ Landfill Pond drainage basin 
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2 Table 2-1 5 summames the infkw and outflow components of the Present Landfill 
area 

3 For the Present Landfill area water balance, groundwater inflow under the North 
Groundwater Intercept system and groundwater outflow cakulatrons were revised 
to rebect the changes made to the saturated thickness maps (Fgures 2-29 and 2- 
30) In additton, evaporation from the landfill surface was reduced from 75 
percent to 70 percent of total precipitation This sltght change is still within the 
range of soil evaporatron loss, 70 to 75 percent of total rainfall for the Great Plains 
area, reported by Brady (1974) 

Seclion 3 0 - Data Qual@ and Usabil@ 

4 Comment 

The OU7 Revised work Plan calculated an average relative percent dMerence (RPD) for 
each analyte group (such as metals) in each matnx that was sampled, and used this 
average to assess whether the prscrsmn of data for each analyte group (by matnx) was 
acceptable The RPD is a measurement of the pmsion of data and is evaluated by 
companng analyttcal results for real samph their assoaated duplcate samples 
The RPD for a matnx should be assessed on an indwtdual analyte bass, not as an 
average for an analyte group As prevmusly stated in the report, acceptable RPDs are 
less than 20 percent for all analytes in water (surface and ground) and less than 35 
prcent for all analytes in sod (surfmal, subsudace gedagtc mte~l, and sediments) 
RPDs for indwtdual analytes greater than these values are listed throughout Sectton 3 1 5 
and are not whin an acceptable range Therefore, all real data that correspond to this 
qualtty control (QC) result should be treated accordingty The precismn cntena formulated 
for the contract labomtory program (CLP) and non-CLP method analyses should be 
followed 

RPDs for indivldwl sampb pairs (Real + Duplmte) commonly exceed the acceptable 
limits for prscrswm The preasm of each duplicate pair 18 dambed in Tables J-1 
through J-7 For each medw type sampled, the average preasmn, number of pairs 
exceeding the acceptable RPD value, and the percentage of RPDs exceeding the 
acceptable value are also repoded for each analyte Results for the analytes having 
etther more than 50 percent of the duplicate pairs or an average RPD exceeding the 
acceptable RPD value are qualrfied as 'estimated results " This qualification (by media) is 
based on their failure to meet requirements for precismn for the analyte Data are usable 
for the intended purposes of charactenzing slte physcal features and Identifying 
contaminant sources For analytes that do not me& the precision goals in more than 50 



percent of the sample pairs, or where the average RPD exceeds the acceptable RPD 
value, all of the results reported for that analyte should be qualified as estimated results 
for the nsk assessment 

5 Comment 

For example pairs where a detectable result is reported for one sample and a nondetect 
result qualifier is reported for another, the RPDs were calculated by subsbtubng the 
detecbon limits for the nondetected results When evaluating a nondetected value, it is 
inappropriate to assume that value to be the detection limit The RPD is expressed as 

R = the concentrabon of the analyte in the real sample 

D = the concentrabon of the analyte in the duplicate sample 

Therefore, d D is less than the detmon limit, it is improper to assume that value to be the 
detecbon limit Standard p r a c t ~ ~  for the calculabon of an RPD where a compound is not 
detected is to asslgn one-half the detectron limit as the concentrabon 

Responw 

When one of the results from the duplcate pair (Real + Dupl~cate) is a nondetectable 
value, then the concentratton of the analyte in that sample is not known, and the precision 
of the analysis cannot be calculated Therefore, use of either the d e m o n  limit or one- 
half the detecbon limlt, both esemated values, to calculate an RPD cannot descnbe the 
precision of the analysis 

Elsewhere in this document, one-half the detectton limit has been used as a replacement 
value for nondetects ( ie ,  to calculate summary stabsbcs) However, a "standard 
pea- for calculabon of RPDs when one of the resub used is a nondetect is 
debatable Therefore, PRCs request for this change seems arbitrary and unnecessary 
for performance of the data qualdy analysls A more detailed explanabon of the RPDs 
calculated for duplcate pairs W one nondetect result has been added to Sectton 3 1 5 
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I sectron 4 0 - Nature and Ejttent of Contammatron 

6. Comment 

Overall, the stabskal analysis procedures used for background compansons as outlined 
in this section are consistent with those recommended by Dr Gilbert (Gilbert 1993) and 
required for selecbon of chemicals of concern (COCs) at Rocky Flats However, 
disbncbon between which inferenbal statrstrcal tests were used to support the sekbon of 
the contaminant as a preliminary chemicals of concern (PCOC) should be provdd in the 
text If the chemical passes only one inferenbal stabsbcal test, It must be retained as a 
PCOC 

Typically, PCOCs were selected in the nsk assessment, not in a sampling and analysis 
plan The text should provlde jushficabon and ratmnak for caving out the PCOC 
selactron process independent of the nsk assessment and pnor to sampling 

Due to the trme constraints, statisbcal cakulabons could not be venfied It was assumed 
that all statrsttcs were calculated com?tctly 

Rorponu 

Tables presenbng which statsbcal tests were used to ldenbfy PCOCs are presented in 
Appendix M Any chemical Identrfied as baing elevated above background concentratrons 
by any of the stat~sbcal tests was d e n w  as a PCOC PCOC identificabon was based 
upon the stabsbcal guldonw presented in Gilbert (1993) and agreed upon by EPA, 
CDPHE, and DOE 

Stabsbcal compansons of stte-to-background data for OU 7 using the Gilbert (1993) 
methodology were paformed pnmanly for the pupxe  of delineatmg the nature and 
extent of contaminabon and evaluabng remedm1 altemabves M e r e  appropnate, PCOCs 
ldenbfmd using the Gilbert methodqy may be used in the nsk assessment 

I 

7. Commont 

The work plan indtcates that East Landfill Pond sediments will raquire remediabon, 
because analytcal results from sadimnt r)ampks exceed five PCOCs by an order of 
magnlhrde or greater The accumulabon of contaminants in the pond sediments suggests 
a lack of contaminant mobillty within this environment F u r t h e m ,  the pond provldes a 
system for the natural attenuabn of organlc contaminants contained in the landfill 
leachate Thus, the pond functions as a colkbon system for the bachate and as a 
pnmary treatment system for orgaw contamtnonts Because leachate cdbcbon may be 
an integral component of the presumpbve mmedy for CERCIA munlclpal landfill sites 
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(EPA 1993), the East Landfill Pond should be replaced with a leachate control system if it 
is removed through remedial actnnbes The OU7 revised work plan should discuss 
red labon of the East Landfill Pond in greater detail, and descnbe how a leachate 
control system will be integrated into the landfill closure process 

Preliminary engineenng deslgn of the landfill cover indicates that the cap will extend to the 
pond embankment. State LDRs do not tngger further adon at the pond, therefore, the 
sediments will be covered by the landfill cap The cap is the pnmary source containment 
component of the presumpbve remedy and is being developed under the landfill closure 
IMnRA. A separate leachate collectmn IMRA will be constructed before landfill closure 
The vanous components of the presumpbve remedy are now discussed in more detail as 
requested (see Sectmn 1) 

8. Comment 

The results of volatde organic compound (VOC) analyses conducted on samples 
collected from the southern secbon of the landfill indicate that elevated levels of 
chlonnated hydrocarbons are present in the upper hydrostratgraphic untt Although these 
compounds may ongmate at another operable unn, they may affect the landfill and the 
semon  of landfill remedial strategntcr Therefore, the work plan should include the 
installabon and sampling of addmnal wells to Idenbfy the extent of the chlonnated VOC 
contaminatton In add-, ewbng wells M ths area may require sampling and analysis 
for VOCs to accurately delineate the extent of the chlonnated VOC contaminabon 

The extent of chlonnated VOC contaminawn downgradient of the plume shown south of 
the landfill I limtted by data at wells 7087 and 8206589 where no chlonnated VOCs have 
been detected The landiill m e r  mll extend to the outer edge of the contaminant plume 
south of the landfill, and the slurry wall mll be constructed under the footpnnt of the cover 
Groundwater will be collected and treated downgradlent of the dam (closure cell), d 
necessary 

The use of averaged concentrattons over a %year penod to evaluate the nature and 
extent of landfill contaminants IS inappmpnate Averaging several years of data provdes 
a false indmhon of the extent and type of contaminatmn that is currently present at OU7 
This approach may potenttally obscure huh and low concentrattons, and does not provlde 
accurate infomatton on the kcattons and concentrattons present in the environment 



Each year of data should be averaged and isoconcentrabon maps prepared from these 
results Presented in this fashlon, the three sets of data may indicate trends in the 
transport and fate also the future extent of the contaminabon 

Three years of groundwater concentration data were averaged and plotted to analyze the 
nature and extent of groundwater contaminatlon at OU 7 The averaging technque was 
used to minimue the influence of seasonality and natural vanability in intra-well 
concentrabons Isoconcentrabon maps for each year or quarter would provide limited 
informaWn due to missing data and data vanability and would not provide a broad 
inbrpretahon of grwndwater contamnabon at OU 7 Averaging the data over a three- 
year penod provldes a better plcture of general groundwater quallty then would be 
provlded by any individual sampling penod It IS recognued that these average 
concentrabon maps may not provlde the best interpretabon of groundwater quality for 
some remedlal acbvibes In these cases, other interpretabons or maps (such as those 
displaying minimum and maximum concentrabons) may be more appropnate For the 
purpose of analyzing the general nature and extent of groundwater contaminabon at OU 
7. however, the average concentration maps are a useful and effectwe tool It is unlikely 
that maps deptcbng average yearly concentrabons w~ll indcate trends in the fate and 
transport of contamtnants due to the high intnnslc vanabillty of groundwater concenmon 
data at OU 7 

Groundwaterqualtty data from monltonng wells located upgradlent of the landfill were 
compared to groundwaterquallty data from monltonng wells located downgradlent of the 
landfill to assem potenbal contarmnant releases to the UHSU (EGBG 1994a) A 
summary of these compansons is included in Sectton 4 7 3 

Time-sems plots were compiled for several analytes in UHSU groundwater downgradient 
of the landfill Trends in contaminant concentrabons are discussed in W o n  4 7 3  
Time-clenes plots are presented in Appendix 0 

Sect~on 5 0 - Data Qua/@ Ob-s 

10. comnwnt 

Sectton 5 discusses the data quallty obpcbves (DQOs) associated WIUI the invesbgabon 
of the landfill and wjenbfies the number of samples required to delineate the nature and 
extent of contamination for each medla, sediments, groundwater, and the landfill 
However, It is not dear from the text in Sectton 6 (Sampling and Analysis Plan) how this 
mformatmn was used to determute the recommndod number of samples b be collected 
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dunng the addimal investtgabon The rattonale used dunng the investtgabon of the DQO 
process and the sampling design must be clearly presented 

The rationale used dunng development of DQOs and the resultant sampling design has 
been claniied as suggested 

Appenda J, Data Quality Tables 

11. commnt 

Data in Tables J-11 through J-13 are presented in a format that is not consistent with the 
discussion of data quallty in the text or consistent wtth other tables in the appendix The 
text and the other tables present data organued pnmanly by analyte type (metals, 
radionucltdes) Tables J-11 through 5-13 group all analyte types together, and list all 
compounds in alphabekal order, with analytes that have numencal prefixes preceding all 
other analytes T a b s  J-11 through 5-13 should be reformatted to match the text and 
other tables 

Rosponso 

Tables J-1 1 through J-15 have been reformatted as requested 

3 0 Spectfic Comments 

1. Commont 

Page 2-20, Paragraph 3 The text states, 'groundwater in the upper hydrostrattgraphtc 
unit (UHSU) generally llows to the east, but ts dwerted around the landfill by way of the 
groundwater intercept system ' However, Ftgure 240  shows that groundwater passes 
beneath the intercept system along the northwestem boundary of the la.idfill There is 
also some quesbon as to whether the slurry walls effecbvely dtvert water way from the 
landfill Thls statement should be revised to k consistent wtth the cancluslons stated 
elsewhere in the text. 

ROSpOnU 

Thls statement has been revised as follows 'Groundwater in the upper hydrostrattgraphtc I 
unlt generally llows to the east, but h l u d  flow near the landfill is altered due to 
stresses induced by the groundwater intercept system 
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Pege 2-28, Paragraph 1 The text specdies an average horizontal groundwater gradtent 
through the sufiicial matenals at the East Landfill Pond embankment that is calculated 
from water levels at wells THO47492 and 4187 Well 4187 is screened across an 
unweathered sandstone at a depth of 81 to 94 feet and should be considered part of the 
lower hydrostrabgraphlc untt (LHSU), whereas well THO47492 is screened across artifha1 
fill (embankment matenal) and aubcroppmng, weathered sandstone This well should be 
consdered to be screened in the UHSU Geological cross-secbn G-G (F~gure 2-15) 
also depicts groundwater in well 4187 as having a dtfferent (about 70 feet lower) 
potenbomtnc s u m  then well THO47492 Therefore, well 4187 should not k used to 
calculate hydraub gradtents in surficlal matenals, or in the UHSU Wells THO47292 and 
THO47402, both of whlch are tbcmened across at%ficlpl fill and subcroppmg, weathered 
bedrock, should used to calculate the UHSU hydnullc gradlent instead 

Refer to section 2 5 3 (page 2-25, paragmph 3) for a clarificatm on the methodology 
used to calculate lateral hydraulc gradtents (refer to response to general comment 2) 

3. Comrmnt 

Page 2-28, Peragraph 2 Thls paragraph provdes average linear groundwater flow 
vehbes in weathered bedrock abng three fbw paths, one of which IS below the East 
Landfill Pond embankment, between wells THO47402 and 4187 The input parameters for 
this cakulatm indude a geometk mean hydraub conducttvtty value of 497 x lo" 
cenbmetem per second (cmlsec) esbmated ustng drawdown recovery test data from wells 
70103 and 70493 Welb 70193 and 70493 are both screened in claystone and clayey 
siltstone, whereas well THO47402 is screened in sandstone Therefore, the hydraulic 
conducbvlty value denved from wells 70193 and 70403 is inappropriate to use for the area 
beneath the East Landiill Pond embankment, whlch is underlain, at least in part by 
sandstone The phase IJ bid rnvestgabn should indude a dnwdown recovety test in 

the weathered sandstone beneath or ad- to the East Landfill Pond embankment, 
elther in well THO47492 or in a new well that IS smened in sandstone 

Agreed, a drawdown recovery test should be performed in the weathered bedrock 
adjacent to or downgradient of the East Landfill Pond embankment. Addmonal 
characternabon downgradient of the East Landfill Pond embankment is addressed in 
Secbon6O 
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4 Commont 

Page 2-31, Paragraph 2 This paragraph discusses the effectiveness of the south slurry 
wall at dwerttng water away from the landfill Hydrograph EE-EE (Fuure 2-36) is cited as 
an ndicabn that the slurry wall is divertmg water from the landfill because water levels 
are 1 to 6 feet lower on the north (downgradlent) side of the wall The paragraph also 
cltes the potenbometnc (Figures 2-21 through 2-24) and isopach (Figures 2-29 and 2-30) 
maps as supporbng this interpretatton because they show lower water levels north of the 
wall However, the isopach and potentmmetnc maps also show a large unsaturated area 
east of the wall, which IS in a downgradtent d i m o n  beyond the end of the wall 
Groundwater should k dwerted to this area f the wall IS funcboning properly This 
paragraph should d m s s  the presence of this large unsaturated area, and the 
implmtnns that t h ~ ~  unsaturated area may have on the evaluatton of the south slurry 
wall's effectiveness 

Based on the supporttng evtdence, lt IS unlikely that the presence of the large unsaturated 
area east of the south slurry wall would have any impltcatms on the evaluatton of the 
south slurry wall's efftxbveness gwen the folknmg evldence 

1 The TDS concentratton map (Figure 2-33) also indicates that the slurry wall is 

dirscbng groundwater way from the landfill because TDS concentrabons are 
slgnfmntly hlgher on the north (downgradtent) s* of the intercept system 

2 Flgures 2-20 and 2-30 show a saturatud thckness of less than 5 feet on the south 
stde of the sluny wall T ~ I S  suggests that the weathered bedrock topography 
may influence bcal groundwater flow The weathered bedrock topography map 
(Flgure 2-17) shows a northeast-trending ndge along the eastern margin of the 
slurry wall Because of the prox~rmty of the weathered bedrock ndge to the 
unsaturated area, It is likely that ths structural feature has an effect on locallzed 
groundwater flow, including groundwater flow being dwerted away from the south 
slurry wall The potenbmetnc maps of sumclol matenals (Figures 2-21 through 
2-25) meal  a groundwater dwde west of the large unsaturated area, giving 
support to the prevws statement. 

Page 2-50, Pamgmph 3 The text states that western wheatgrass is both the dominant 
graminod in the MIC mixed grassland community of OU7, yet also descnbes It as a 
speaes present in lesser amounts than a dominant s-s The text should be clanfied 
to indtcate the correct category for western wheatgrass 
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Response 

Westem wheatgrass is a dominant grass in the mes~: mtxed grassland The text on page 
2-50, paragraph 3, has been revised as requested to claw this I 

6. Comment 

Page 2-51, Paragraph 3 The text that the disturbed community included 27 specles, of 
whlch seven were grasses, 18 were forbs, and two were subshrubs The text then states 
that the only shrub present was wld tarragon Frtnged sage is included with forbs It is 

not clear what speues were constdered to be subshrubs or what cntena were used to 
disttnguish shrubs and subshrubs The text should be clanw to descnbe the cntena 
used to disttnguish the components of the disturbed community, and to tdenbfy the 
spectes included in each 

R.rpoM0 

This paragraph has been Clonfied as requested I 
7. Comment 

Pages 2-52 and 2-53 The text discusses wildltfe surveys undertaken at Rocky Flats but 
cites only the environmental impact statement (EIS) produced in 1980 It is not clear 
whether the mapnty of the text IS basd on the €IS or on more recent studies Because 
more recunt data exist, a 14-year old EIS report based on older data should not be used 

as the pnmary source or informatton on the stte lhe~ most recent data should be used 

The results of a more recent wildlife study were mnttoned in the text but not ctted Page 
2-52, paragraph 4, has been changed to clanfy ths I 

8. Comment 

Fgum 2-40 The analysis of groundwater kv& at well pair 6787/6887 (pages 2-30 and 
2-31) concludes that ug'groundwater appears to be fbw~ng over and/or through the sluny 
wall' Flgure 240, whch depccb groundwater inflow and outflow boundams of the 
landfill, should be revmeid to reflect this conclusion Water balance calculabons in W o n  
2 6 7 should also be revised to reflect the longer inhw boundary 

Response 

See response to Comment 4 on page 13 
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I 8 Commont 

fgum 2-42 The figure indicates that two locabons in the pond were sampled for water 
and sediment toxicity studles The results of those studles were not provided in the 
discussion of ecological data provlded in the text These results should be discussed 

Toxlcrty results are not appropnate for an ecologrcal characterization To eliminate this 
confusion, the sampling location symbols have been removed from Fgure 242 I 

10. Commont 

Table 2-9 This table summanzes lateral (honzontal) hydraultc gradlents that were 
calculated for sumcia1 matenals and weathemd bedrock The hydraultc gradient values 
are quesbonable for a number of reasons Horizontal hydraulic gradient is defined as a 
change in head from one well to another dlvided by the honzontal distance between the 
two wells Therefore, it is impossible that two different honzontal hydraullc gradients 
representing two different geologic unrts could be calculated between the same two well 
screens, as has been done for each pair of wells listed in the table Furthermore, 
hydraulic gradients in weathered bedrock are provided for each well pair even though five 
of the six wells are screened in surficral matenals The only well screened in bedrock is 
screened in the LHSU and should not be included in this analysis of UHSU hydraulic 
gradlents Horizontal hydraulic gradtents should be recalculated in a manner that makes 
sense hydrogeologcally, and raw data (water bvd measurements and their data) should 
be included with the table Fumrmore, t h ~  anrtysm would be leu confusing If the wells 
were dlvlded pnmanly by hydrostratgraphc unit rather than by geologic unit, because 
some wels are screemi across two goobgtc unlts 

The hydraullc gradlents are not quesbonable and were calculated correctly Semn 2 5 3 
(page 2-25, paragraph 3) discusses the methodorogY used to calculate lateral hydraulic 
gradtents (refer to g m l  commnt 2) However, Table 2-9 has beon revised wlth a I 
footnote that b f l y  descnh the method used to calculate lateral hydraulic gradtents 

11. Commont 

fgum 2-8 The groundwater intercept system IS deplcted in F~gure 2-8 as consistmg of 
perforated pipe along the entire length of the system This depstmn contradcts all of the 
other figures, which show the perforateid cracbon extending only to, or shghtly beyond, the 
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western ends of the north and south slurry walls The figure should be corrected to 

accurately depct the perforated sectton of the groundwater intercept system 

Responro 

The figure has been corrected as requested I 
12. Comment 

Fgum 2-73 Text and figures are not used consistent regarding the locamn of well 
6106089 retatwe to the groundwater intercept system Well 8106089 18 clearly deptcted 
as being ins& the groundwater intercept system on geologn: cmwsebon E-E' (F~gum 
2-13) and on all of the potentmmtnc and isopach maps However, hydrograph FF-FF 
(F~gure 2-37) states that well 8106089 IS located outsde the groundwater intercept 
system The text on page 2-29 (whlch discusses hydrograph FF-FF) and page 2-34 
(whtch discusses the evaluatron of the leachate control system) also idcates that well 
8106089 is outslde the groundwater intercept system Figures and text should be revised 
to be consistent. If the locatton of well 81060898 relabve to the groundwater intercept 
system is not known wlth certainty, a should be clearly stated in the text 

According to Flgure 2-7 in the OU 7 Phaw I RFllRl Work Plan. well 8106089 IS wtthin the 
western extent of the sloping clay hmer wall and on the upgradant sde of the perforated 
drain Therefore, the geokgc cross secbon presented in Ftgure 2-37 has been corrected I 
to reflect the postbon of well 8106089 

13. Commnt 

Fgums 2-29 end 2-30 The two isopachs (saturated thickness of sumclal matenals) maps 
are poorly drawn and may lead to errors M calculabon of landfill leachate volume The 
most promnent feature on these maps IS a groundwater mound that IS greater than 20 
feet thck at welb 72093 and 72393 in the center of the landfill This mound extends from 
the area northwsst of the landfill, whore the groundwater intercept system IS not keyed 

into bedrock and terminates abruptly beyond thls well pair The only data points in the 
dmgradwnt dimdon W i n  the landfill are wfl pair 7229W2493, where the saturated 
t h l c k m  IS about 2 5 ht. Tho bedrock topography map (Figure 2-17) shows that this 
well pair is sltuated on a bedrock ndgo (interfluve) and that a channel inased into the 
bedrock s u m  probably lead from well pair 72093/72393 to cone pohmeter test (CPT) 
point 01493 to a locabon at or sltghtly north of CPT point 02293 and then below the East 
Landfill Pond T ~ I S  channel passes north of well pair 7229W2493, whch may be the 
reason that the saturated ,thckness IS only 2 5 feet at this locabon Given the bedrock 
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surface depicted in Ftgure 2-17, the most logical interpretabon would be that groundwater 
below well pair 72093/72393 will follow the inclsed channel surface down to East Landfill 
Pond, forming a complete groundwaterlleachate pathway to the pond This interpretatton 
would be consistent with the statement on page 2-20 of the text ” in the incised stream 
valley, groundwater flows toward the drainage or the East Landfill Pond, following the 
topography’ Figures 2-29 and 2-30 should be revised to be consistent wlth this 
interpretatton Calculabons of landfill volume should also be revised to be consistent with 
this interpretabon 

Responso 

The saturated thickness maps have bwn revised to coinade wtth the weathered bedrock 

topography The landfill leachate volumes and the sectton on evaluatm of the leachate 
collectton system (Sectron 2 5 4) also have been revised accordingly 

14 Commont 

Sectron 3 7 6 Thls section discusses the accuracy of the OU7 data Accuracy measures 
the bias in a measurement system Bias is defined as 

%B= 100 - %R 

%R = the percent recovery of a spike of a known analyte 

Accuracy was measured only for the dissolved and total metals of groundwater samples 
All matnces and analytes should be assessed for accuracy to fulfill the WOs 

Response 

In accordance with €PA guldanca and Rocky Flats quality assurance procedures, Section 
3 1 6 defines accuracy and %Blab calculated from analyses of matnx spikes However, 
the OU 7 QAA and Rocky Flats Standard Operabng Procedures require collectton of 
matnx spike samples only dunng collecbon of groundwater samples Therefore, no matnx 
spike samples were collected for other meddmatnces, and the results of their analyses 
cannot be discussed here as requested The accuracy of analyses of other media types 
is evaluated by the data validatton subcontractor using informatton rupplM to them by 
the laboratory With the excepbon of the lab qualifier, this infomatm is not routtnety 
avatlabk to the data usen and thus IS not described quantttattvely in the OU 7 Technical 
Memorandum Addittonal discusston of the data valtdabon process and use of lab 
qualifiers and valldatm codes in determining the usability of results has been added to 
Secbon316 

Y 
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15. Commont 

Table 3-2 Table 3-2 summames the actual QC samples collected at OU7 There are 
discrepancles between the required frequency of QC samples (Table 3-1) and the actual 
QC samples collected For example, of the 48 real soil gas samples collected at IHSS 
203, only two field duplicate samples were collected The required frequency of h l d  
dupltcates as stated in Table 3-1 is one dupltcate per 10 real samples or one duplicate per 
sampling event (whlchever is more frequent) Therefore, the required QC sample 

cntenon was not met 

The text now indcates that the QC sample requirements were not met dunng the soilgas, 
BAT Iqud, surface soil, and groundwater sampling task However, this deficiency will not 
affect the usabiltty of the soil-gas or BAT Iquid data, because these data are already 
classified as screening-level data 

16. Commont 

Sectron 3 1 2  2, Page 3-4, Third Paragmph and Table 3-5 This sectton discusses the 
results of the data validabon These results are presented in Table 3-5 Discrepancles 
exist between the table and the discussum on page 3-4 For example, the percent results 
r e m  (%R) of subsurface geologtc matenal analyzed for radmnudides was calculated 
as 8%R Also, this rrectron states that 72 percent of 
groundwater data were valldated This value was recalculated to be 55 percent The 
values in this sectton should be calculated for accurate results, and the text and tables 
corrected to be consistent 

This value is really lO%R 

Add&nal footnotes have been added to Table 3-5 to descnbe how the reported 
percentages were calculated The text on pages 3 and 4 accurately reflects the 
infotmatm reported on Table 3-5 

17. Commont 

Sectron 3 I 5 4, Pages 3-12, Thrrd Paragraph The RPDs were not calculated for VOCs in 
subsurface geologc matenal dupltcate sampk pairs M e n  assessing the data quality 
and usabiltty, It is important to evaluate the proaston of the data Wthout the RPD, an 
overall measurement of preciston B impossible RPDs should be calculated and reported 
for analyses on all matnces 
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ROSpOm 

Duplicate samples of subsurface geobgc matenak were not collected for VOC analysis 
because of the in srtu nature of sampling for VOCs, therefore, there are no RPD results 

18 Commont 

Sectron 3 7 7 f ,  Page 3-23, Thmj Pangmph This section concludes that based on the 
frequency of det-n and concentratnns detected in equipment nnsates, the data are 
well represented However, Table 5-9 presented analytes (for example, tnchloreothylene 
[TCE]) that were detected in every equipment m a t e  Therefore, the statement that the 
data are well represented based on the frequency of detecbon is unfounded This should 
be corrected to state that the frequency of detecton and concantratton of analyses in 
equipment nnsates may have affected the representativeness of soil gas samples 

R08pOnSO 

I The text has been revised to accurately refkt the results of equipment-nnsate analyses 

19. Commont 

sectron 3 I 73, Page 3-23, FIM Paragraph This sectton states that the metals detected 
in the equipment nnsates were *most likely’ present in the distriled water (source water) 
used to nnse the equipment. The source water used for equipment nnsates should be 
analyzed and reported so that data support this statement. 

The text now states that no data are available to descnk the distiled water used to 
prepare blanks A suggestton to obtain analyses of the distdkd water has also been 
added (see W o n  6) 

20 Commnt 

S&nms 3 7 7 3 through 3 7 7 7 These secttons discuss the representatweness of the 
data Repmntatweness IS analyzed wlth results from the equipment nnsates 
Inaccurate eqqmpment nnsate data are presented For example, Secbon 3 1 7 4 states 
that 10 equipment nnsates wetre collected However, corresponding Table 5-12 shows 
that many analytes are not represented 10 bmes All statements presented in the text 
should k supported by correct data in the tables 
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Response 

The representattveness data are presented a Tables J-9 through J-15 The column 
enWled 'Freq of HI&' refers to the number of detectable results per the total number of 
equipment nnses, field blanks, or tnp blanks analyzed All analytes are represented, 
although the); may not have been detected 

21 Commnt 

Sectmn 3 18, P89e 3-30, Thid Paragraph The second sentence states that analyttcal 
data for soil gas did not meet the target 90 percent completeness goal The third 
sentence claims that the soil gas analykal data exceeded the 100 percent completeness 
goal These are confllcbng statements The percent completeness for soil gas needs to 
be reassessed and consistently reported 

Sodgas samples collected at IHSS 114 using the BATlCPT system did not meet the 
target completeness goal Soilgas samples collected at IHSS 203 using the hydropunch 
system did meet the target completeness goal The text has been revised to danfy these 

writs 

22. Commont 

%chon 3 18, Page 3-31, Second Paragraph S e n  3 1 8 discusses completeness, 
whch is represented in Table 3-5 As prevrously stated in spectfic comment number 16, 
dlscrepancms exist throughout Table 3-5 Therefore, Swtmn 3 1 8 needs to be 
reassessed alter Table 3-5 is reevaluated 

Addibonal footnotes have h n  included w&i Table 3-5 to explain how the reported 
percentages were calculated The text in Sectmn 3 1 8 has also been revised to claanfy 
how the reported completeness percentages were calculated 

23. Commont 

sectron 4 7 ,  P8ge 4-7, Second P8ragraph The text states that histograms and boxand- 
whisker plots for each analyte from each medium were generated for both site and 
background data Gilbert (1993) recommends that probability plots also be generated in 
order to determine the distnbutmn of the data (that is, lognormal, normal, Welbull, or 
gamma) At a minimum, the text should descnh how the distnbubon of the data was 
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determined Knowing the distnbubon of the data helps to select the opttmum statrsbcal 
test 

Response 

Probability plots are not used to select the opbmum stabskal test within the Gilbert test 
methodology The test methodology is based on the concept of using a vanety of 
stabsbcal tests capable of detecbng a wde range of possible contaminabon scenams 
when used together Three of the tests (Gehan, Slippage, and Quantrle) are 
nonparametnc and therefore do not require any assumpbons regarding data distnbubon 
The t-test is only used when data populabons mest normality requirements (as 
determined by the Shapiro-Wilk test) Therefore, probabilrty plots would not provide 
addMnal informabon required to perform these tests Since failure of any test makes a 
chemical a PCOC, the quesbon of determining whlch test is opbmal is irrelevant 

24. Comment 

Page 45, Second Pamgmph The text states that the hotmeasurement test will compare 
each measurement to a corresponding upper tolerance limlt ( U T L L  value The 
computed 99-percent UTL ( U T b )  is such that one is 99-percent confident the UTL IS 

equal to or greater than the true 99th percentile of the populatton background 
measurements Gilbert (1993) recommends the use of U T b  value The results of 
using the U T b  is a large false negatwe error rate (that IS, measurements from 
contaminated OUs would not be flagged) In other words, the use of U h  increases 
the possibillty of eliminating a chemcal as a PCOC based on background companson 
when It IS actually above background This type of error should be minimlzed to the 
extent possible An explanabon of why the U h  rather than the U T L  was used and 
the potenbal outcome of using this cntenon should be provded for the reader 

Response 

Gilbert (1993) does not recommend the use of the U b  value On page 9, it expllcitly 
states that while the U T L  is an acceptable candtdate for the hot measurement value, it 
may result in a hgh probabilrty of a slte measurement exweding the UTL value when the 
sde and background populabons are tdenbcal The discusston goes on to state that one 
way to redw the number of false positwe flags is to use a UTL that has a hlgher 
confidence on a larger percenble The IS gwen as an example EGBG guidance 
on implemenbng the Gilbert test methodology has adopted this approach (EGBG 1994b) 

It should also be noted that the hot measurement test is not a fonnal stabsbcal test 
because false positive and power requirements cannot be speafied 

I 
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2S Comrnont 

Page 4-24, Second Paragraph The text states that the act~~dy of amenaum-241 in one 
surface water sample from location SWO98 exceeded the U h  value According to 
Table 4-20 It appears that uranium-235 and amencium-238 also exceed their 
corresponding U T b  values The text should be corrected to be consistent with the 
table 

Amemum-241, uranium-235, and uranium238 OCbvWs exceeded the U T b  in 
samples from SWD98 The text has been corrected to be consistent with Table 4-20 I 

26. Comrnont 

Page 4-25, Second Paragmph The texts stabs that Table 4-20 lists six VOCs and one 
semwolable organic compound (SVOC) as PCOCs Table 4-20 presents four VOCs and 
two SVOCs as PCOCs The text should be comcted to k consistent wlth the table 

Four VOCs and one SVOC were detected in samples from SW99 The text has been 
wrrected to be consistent with Table 4-21 

27. Commont 

Page 4-27, Third and Fourth Paragraphs These secbons state that total VOC 
concentrabons were esbmated by summing the concentrabons of the most frequently 
detected VOCs at OU7 This procedure is not typmlly performed in nsk assessments 
and is not conststent with current Risk Assessment Gudanw for Suprhrnd (RAGS) EPA 
1989 The text should descnk how this tnfomabon wdl k used in the nsk assessment 

Thw informatan was not intended for use in a nsk assessment It is meant to be used to 
evaluate the nature and extent of contaminawn 

28. Commont 

Page 4-35, Fmh Paragraph The text states that methylene chlonde and acetone were 
detected in laboratory blanks RAGS states that common laboratory contarninants may 
not be eliminated from the COC selectton process unless they are less than 10 bmes the 
contaminants in the blank samples The text should provlde thrs informahon and these 



chemtcals should not be elimaated unless they are less than 10 times the concentration 
in the laboratory blank 

Rosponso 

The PCOC' selectton process is based on the test methodology stated in Gilbert (lQ93) 
and EG&G guldance for implemenbng the methodology These chemccals were not 
eliminated as PCOCs based on the analysls described in the comment The PCOC 
selectron process was used to descnk the nature and extent of contaminatron at OU 7 

29. Commont 

Page 4-27, Paragraph 3 The use of 'total" VOC concentrabons to evaluate the nature 
and extent of VOC contamination is not appropnate The nature and extent should be 
evaluated for indwidual consbtuents or groups of similar compounds (such as chlonnated 
VOCs) The text should be modified to include this evaluatw 

The nature and extent of contaminatwn was evaluated using concentrahns of chemlcal 
groups such as chlonnated hydrocarbons, BTEX, and SVOCs (See figures 4-31, 4-32, 
and 4-33) lndlvldual VOC constituents were detected infrequently at any one location, 
and as a result, their spatial distnbubon could not be evaluated 

30. Commont 

Page 5 7 7 ,  Paragmph 7 The text concludes that two sediment samples collected from 
the East Landfill Pond are sumclent to characterne the extent of contaminatan in East 
Landfill Pond sediment Thls concluston is based on a calculatnn using an equabon 
present in Secbon 5 4 7 However, the vananw used in this calculabon was determined 
from the analysis of three sampler In general, analybcal resuh from three samples is 
not consldered sufkont to provide an accurate eshmate of variance Therefore, 
addttmnal sampling of the East Landfill Pond sediments are necessary to determine the 
nature and extent of contaminatm in pond sediments The addtbonal data would also be 
useful in assessing the fate and bansport of contamnants entenng the pond and in 
detemnig the remedlabon potenbal of the system (see general comment 7) 

It IS agreed that analybcal results from thm samples are generally not consldered 
sufiicient to prowde an accurate estimate of vanance However, state LDRs do not 
trigger further acbon at the East Landfill Pond, therefore, the sediments will be covered by 
the landfill cap and no further sampling is required 
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31. Comment 

Sectton 563, Page 522, Item 7 The first ttem of this paragraph lists types of data 
needed for landfill cap design, but does not address future landfill settlement An effort 
should be made to predict future settlement of the landfill Differenbal settlement will 
occur across the slte based on the overall thickness and age of the waste, moisture 
content, and type of water The deslgn of the landfill cap or postclosure maintenance of 
the cap will be affected by the overall settlement. Evolutmn of the settlement pnor to 
desgn w~ll provtde a more realisk and functional cap destgn or postdosure maintenance 

program 

Although informabon on ddferenbal settlement is important for singblayer clay caps 
because the clay bamer is comprommd with movement or desccabon, differenbal 
settlement is not as important for mulbple-layer caps The use of synthek matenals in 
mulbple-layer caps (e g , geognd fabnc) ovetwmes settlement problems In a d d m ,  
most of the waste matenal at the Present Landfill is composed of construcbon debns 
(asphalt, concrete, wood, etc ), and waste nnthin the pnmary layer of the landfill is fairly 
old, therefore subsldence is not consldered an issue 

32. Comment 

Sectwn 563, Page 522, Item 2 The second item of this paragraph lists informabon I 
n a e d  for leachate control, but does not addm mlgratmn of upgradlant groundwater 
through or beneath the groundwater d w e m  system and into the landfill Further 
evaluatton or discussion of the existtng leachate controllgroundwater dwerslon systems 
should be included to assess their impact on the volume and rate of leachate generated 

Emsttng landtill structures mll be abandoned in place and replaced as one component of 
the presumpbve remedy under the landfill cbsure IMllRA. The landfill cap and slurry wall 

mll prevent mfittratton of water and formatton of bachate in the future 

33. Comnnnt 

Sectron 5.6 5, Page 525, Decem Route 4 Landtill gas control is typically necessary to 
ensure cap integrity and m e t  potential air emtssm appllcabk and relevant or 
appmpnate requirements (ARARs) If gas treatment IS not necessary based on ARARs, 
gas control should sbll be consdered to ensure cap integnty and potenbal gas migratmn 
problems The text should be modified to address potentml gas mlgrabon problems 
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Rmponro 

Gas control or gas collectron and treatment is one component of the presumpttve remedy 
under the landfill closure IWIW The text has been revised to clanfy this issue I 

34. Commont 

Sechn 6 4, Page 6-14 This se&n presents the methodology for colWng samples to 
determine the physml properhes of thts intenm soil cover It is assumed that this 
determinatton will be used to evaluate the appropnatensss of the intenm soil cover as a 
final m e r  or as a structural base for the final cover The text should be modified to 
clearly support this assumptmn 

The procedures state that the samples will be collected from the upper 2 inches of the 
cover This appears to be inadequate to evaluate the properbes of the intenm cover 
Samples that represent the enbre profile of the intenm soil cover would be more 
appropnate The stability or structural quality of the soil will also be based on the stabiltty 
of the refuse The decomposttmn or consolidahon potenhal of the refuse should ah0 be 
determined to evaluate final cover opbons (see speclfic comment number 31) 

Addltronally, physcal properbes of the soil are being evaluated Therefore, procedures 
ielated to colkctmn of samples for chemcal analysts (such as equipment nnse blanks 
and decontaminahon) are not necessary and should be deleted from the discussion 

A determinabon of the load-beanng capakiity of the exisbng soil cover matenal IS not 
necessary for the landfill cover desgn The bld sampling has been revised accordingly I 

35. Commont 

Page 64, Pamgmph 4 This paragraph proposes eght add&nal monltonng wells to meet 
three obpctwes, one of whlch ts to evaluate the effectiveness of the groundwater 
intercept system However, no actton m proposed to dose the gap in data for the north 
slurry wall The slurry wall should be accurately h t e d  relattve to the well pair 
6787M87 If R is determined that the well pair straddles the slurry wall, it should be 

condudd that the slurry wall IS ineffecbve and that the groundwater recharges the landfill 
along this boundary Water balance calculabons, leachate volumb cakulabons, and 
inputs to the Hydrdoglc Evaluatm of Landfill Performance (HELP) madel should be 
revised accordingly If R is detemned that the well pair does not straddle the slurry wall, 
a monltonng well should be installed on the o m &  stde of the wall from the well pair at 
ths h b o n  

40 



ROSpOnH 

The data gaps regarding the effecbveness of the groundwater intercept system and the 
north slurry wall are irrelevant No addibonal monltonng wells are proposed As a result 
of the adopbon of a presumptive remedy strategy for OU 7, the groundwater intercept 
system and slurry walls will be abandoned in place under the leachate control element of 
the presumpbve remedy, and a new slurry Wall will be constructed around the enbn 
landfill under the footprint of the cover Therefore, there is no need to evaluate the 
effectweness of the groundwater intercept system or the sluny walls 

Page e12, Paragraph 1 The d w s m  on drawdown recovery tesbng s t a h  that the 
test wdl be s t a m  immedletely after the last bailer of water is removed from the well The 
text should be more accurate if It is started the instant the bailer IS I h d  above the water 
level in the well 

The discussion of drawdown recovery testmg follows Rocky Flats Standard Operatmg 
Procudurns In addtbon, the inlttal response measures the properbes of the filter pack not 
the properbes of the surrounding formabon (see Secbon 2 5 2 1, page 2-21) 

37 Commont 

Fgum &3 The well pair that IS to be dnlkd astnde the north groundwater intercept 
system is not d e w  on thla figure shawtng proposed phase II monltonng well locabons 
These wells should be added to the figure 

Sete response to Comment 35 

38. Comnnnt 

secbwr 7-1, Page 7-1, Second Paragreph Thts paragraph d w s s e s  the list of Reld QC 
samples cokcted at OU7 Matrix spke (MS) and matnx wke dupllcatos (MSD) are not 
included m this list. MSlMSD samples are collected in the field at the t~me of sampling 
and are used to evaluate analybcol prsclslon and accuracy MSlMSD IS a routine 
appllcabon and QC pfuwdures for controlling the rellaklfty and defensibly of data 
coliectad MSlMSDs should be iduded in the iield QC program and discussed in this 
sectton 
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There are only four proposed wells and they will be sampled only monthly for four months 
for the Phase II field invesbgabon MS/MSD samples will be collected as part of the 
groundwater sampling program at these wells 

39. Commont 

Secfmn 7-1, Page 7-1, Sixth Paragraph This paragraph states that tnp blanks will 
accompany each shlpment of water samples for VOC analysts Tnp blanks are used to 
assess sources of contaminahon and cross contamnaon and their impact on data 
quality Tnp blanks should accompany all matenals that rowwe VOC analysis, including 
water samples The sampling program and the text should be modified to include tnp 
blanks with all VOC samples collected 

The only samples proposed for collection under Phase II that will be analyzed for VOCs 
are groundwater samples The text has beten modfied to state that tnp blanks will 
accompany each shipment of samples for VOC analysis 

40 Commont 

Sectmn 7 2, Page 7-2, Second Paragraph This paragraph states that QC procedures for 
non-CLP methods will be developed as needed QC procedures should be addressed 
pnor b sampling and analysis All analykal methods and QC procedures should be 
discussed in the revised work plan 

All samples will undergo CLP Level IV analyses 

41. Commont 

Secbun 732, Page 7-3, Second Pamgraph This sedum states the accuracy is 
expressed as a %R of a spike Accuracy m not only the assessment of the %R, but also 
evaluabon of field and tnp blanks. Accuracy measures the bas of the sampling and 
analytml procedures and all appropriate QC samples should be evaluated and descnbed 
in the rev& work plan 
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Equipment and tnp blanks were evaluated and are descnbed in Section 7 3 3 ,  
Representabveness These samples provide informatton to evaluate crosscontamination 
or contamination dunng transport of environmental samples but do not provide a measure 
of sampling or analybcal bias 

4 0  Concluston 

The OU7 Revised Work Plan has three significant problems (1) the sde hydrogeology is poorly 
charactenzed, (2) the analyse of data quality and usahldy is incomplete and devlates frequently 
from standard ptacbces, and (3) It is not clear from the text how the presumpbve remedy will be 
implemented and whether enough data mil be collected to assure effiaent opembon and 
maintenance of the closed landfill 

Most of the problems wdh this hydrogeologc charactenzation can be ambuted to uncertainty in 
the locabon of landfill structure Broad assumpbons regarding the effectweness of the 
groundwater dtversionlleachate control systems and slurry walls are incorporated into the water 
balance and the calculabons of leachate volume, and ultmately will be incorporated into the 

modeling of leachate flow rate In addmn, poor appllcaton of base hydrogeologlc pnnciples is 
evident in the calculabon of hydraulic gradents The presentatton of the water balance is 
unfocused and confusing and d m  not appear to be linked to a &e conceptual model 

The data quality analysis often deviates from estaMlshed pmcbces or is inconsistently applled to 
different analyte groups A more thorough data qualtty analysis should be performed, other 
m o n s  of the report may then have to be revised, depending on the results of the analysis 

The presumpbve remedy is not presented in sufficent detail to ascertain whether significant 
issues in the operation and maintenance of the presumpbve remedy, such as landfill settlement 
and gas control to ensure cap integnty, unll be addressed Furthemre, It is never expliatly 
stated whether the exisbng landfill structures (groundwater colmn/ieachate control systems 
and slurry walls) are to be incorporated into the destgn and Wther they mll require any 
upgrading Finally, the remedudtion of the East Landfill Pond should be discussed in more detail, 
parbcularly regarding how leachate control will be handled d the pond is significantly altered dunng 
remediatmn 

1 The exsting landfill structures wll be replaced under the presumpttve remedy Therefore, 
discusston about the effemeness of the structures is irrelevant Bastc hydrogeologc 
pnnctpbs were used to calculate hydraulc gradmnts The methodology has been c l a M  
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in the bxt. The presentation of water balance has been revised and linked to the slte I 
hydrologic model 

2 Standard pract~ws were followed in the analysis of data quality and usability 
Inconsistenaes or discrepanaes between text, tables, and conclusions drawn have been 
corrected 

A detailed discussion of the presurnptwe remedy has been included in S d o n  1 as 
requested Data gaps for remedal d e q n  have been idenbfied in Sectron 5 Proposed field 
acbvibes to ailevlate data gaps am presented in Sectton 6 

3 
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